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Rod Bryan, Public Works Director
City of Mt. Shasta

305 N. Mt. Shasta Blvd.

Mt. Shasta, CA 96067

Dear Rod,
PACE Engineering is pleased to present the report entitled:

FINAL PRELIMINARY ENGINEERING REPORT AND FEASIBILITY STUDY
FOR
CITY OF MT. SHASTA
STATE MANDATED WASTEWATER TREATMENT AND DISPOSAL IMPROVEMENT PROJECT

This final report replaces the draft report dated June 2014, which also served as the Method of
Compliance Project Report for compliance with the following:

e Title 22 Disinfection Requirements
e Biochemical oxygen demand (BOD), total suspended solids (TSS), and pH
e Copper, zinc, and ammonia

The final report contains the results of our investigation and analysis of the City of Mt. Shasta’s
wastewater treatment and effluent disposal facilities and reflects additional analysis and
findings since the previous draft report. The PER includes evaluation of existing and potential
effluent disposal and treatment alternatives and includes cost estimates, scheduling, and
financing options.

The need for improvements is driven by more stringent wastewater effluent limitations
imposed by the City’s National Pollution Discharge Elimination System (NPDES) permit resulting
from requirements set forth in the California Toxics Rule and National Toxics Rule. In 2007, the
Central Valley Regional Water Quality Control Board (CVRWQCB) imposed new final effluent
limitations for copper, zinc, and ammonia which the City could not consistently meet. Thus,
higher interim limitations were established, but they expired in May 2010. Shortly thereafter,
Cease and Desist Order R5-2010-0064 was adopted which extended the interim limits for these
constituents until June 1, 2012.

1730 SOUTH STREET e REDDING CA 96001 e (530) 244-0202
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The City’s current NPDES Permit No. CAO078051 (Order R5-2012-0088) was adopted on
October 4, 2012 and granted compliance schedules and interim effluent limits for BOD, TSS,
and pH, as well as Title 22 disinfection requirements. In addition, Time Schedule

Order (TSO) R5-2012-0087 was adopted, which extended interim effluent limits for copper,
zinc, and ammonia until June 2017.

The PER contains detailed evaluations of effluent disposal options and wastewater treatment
plant improvement alternatives leading to a recommended project. The following effluent
disposal options were considered as part of the PER:

e Eliminate Sacramento River discharge by:

o Expanding subsurface disposal at the City’s existing Leach Field Disposal Site
along US Highway 89.

o Construct additional subsurface disposal facilities on other US Forest Service
lands in the vicinity of the existing wastewater treatment plant and leach field
disposal system.

o Construct additional wintertime effluent storage ponds at the City’s existing
wastewater treatment facility and consider the following summertime effluent
disposal options:

= Wetlands and pasture irrigation on lands located north of Ream Avenue
and west of Interstate 5.
= Develop tree irrigation facilities on other US Forest Service lands in the
vicinity of the existing wastewater treatment plant and leach field
disposal system.
e Continue to utilize the Sacramento River as the primary wintertime effluent disposal
source by improving wastewater treatment.

The results of this evaluations indicate continued use of the Sacramento River is the best
effluent disposal option for the City. Seven wastewater treatment alternatives were considered
and evaluated in the PER. Three alternatives utilized the City’s existing lagoon treatment
system, and four alternatives proposed replacing the lagoon system with a new biological
treatment process. As a result of our alternatives evaluation efforts, it appears the best
treatment alternative is to replace the City’s existing lagoon system with a new activated sludge
process that incorporates nitrogen removal.

The recommended project includes a new activated sludge biological treatment process
utilizing a variation of the Ludzack-Ettinger process developed by Aero-Mod Wastewater
Process Solutions. New filtration and ultraviolet disinfection facilities are proposed. These
improvements will allow the City to consistently meet effluent limitations imposed in the
current NPDES permit.
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The compliance schedule allows the City time to evaluate alternatives, secure financing, and
complete required improvements before final effluent limits apply. The PER presents a project
schedule that indicates compliance with BOD, TSS, pH, Title 22 disinfection requirements and
copper, zinc, and ammonia effluent limits. However, for a number of reasons, including the
length of time for the City to adopt the project’s environmental documents; loss of the $3.0M
EDA grant; need to raise sewer rates prior to obtaining financing commitments; and amount of
time required to obtain those commitments, the City will be unable to meet key compliance
dates established in the 2012 NPDES permit.

As indicated in Table ES6 in the Executive Summary, the City will not likely meet compliance
dates for the following:

e Compliance with copper, zinc, and ammonia by June 1, 2017.
e Compliance with BOD, TSS, pH, and Title 22 disinfection requirements by
November 23, 2020.

Although, the proposed improvements will be under construction when the compliance date
for BOD, TSS, pH, and Title 22 disinfection requirements arrives.

PACE Engineering is very pleased to have participated in this project. We would like to thank
City staff, including the ad hoc committee of the City Council, as well as CVRWQCB staff for
their contributions toward the recommended project. We look forward to continuing our
efforts toward ultimate NPDES permit compliance for the City of Mt. Shasta.

Sincerely, s ,
Slidted Vi A
Paul J. Reuter, P.E. Grant Maxwell, P.E.
Managing Engineer Staff Engineer

PJR

Enclosures

c: w/report: Scott Gilbreath, Central Valley Regional Water Quality Control Board

Kevin DeMers, USDA Rural Development
M:\Jobs\0111\0111.44 Wastewater Treatment & Disposal Feasibility Study\Preliminary Engineering Report\Report\FINAL PER\Cover LTR-Compliance.docx
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EXECUTIVE SUMMARY

This Executive Summary supplements the Draft Preliminary Engineering Report and

Feasibility Study, dated June 2014 and reflects agency and other stakeholder

comments since that time. Some clarification and edits have been made within the

body of the original draft report. However, the general analysis and alternatives

evaluation are unchanged since the original report. This Executive Summary, along

with modifications made throughout the body of this report, comprise the Final

Preliminary Engineering Report and Feasibility Study for the State-Mandated

Wastewater Treatment and Disposal Improvement Project.

The purpose of this document is to evaluate alternatives to improve or replace the City

of Mt. Shasta’s existing wastewater treatment and disposal facility to comply with new

waste discharge requirements. The feasibility study is prepared in the “multi-agency”

preliminary engineering report (PER) format that can be utilized by multiple public

funding agencies for acquiring funding to implement the recommended project.

This Executive Summary is provided to present an overview of the findings,

recommendations, and cost estimates resulting from our evaluation of the alternatives.

Reference is made to tables included in the Executive Summary, as well as tables

contained in the remainder of this Report. For more in-depth and detailed information,

refer to the remainder of the report. The following is discussed in this Executive

Summary:

Background

Changes since Draft PER
Upcoming NPDES Permit
Treatment and Disposal Alternatives
Recommended Alternative

Financial Considerations

Preliminary Project Schedule

Final Preliminary Engineering Report ES-1
and Feasibility Study

City of Mt. Shasta
111.44



BACKGROUND

The City of Mt. Shasta (City) owns and operates the Mt. Shasta Wastewater Treatment
Plant (WWTP), which provides service to Mt. Shasta and adjacent areas. The
MSWWTP was originally constructed in 1976. The original WWTP consisted of five
treatment lagoons and intermittent sand filters to remove biochemical oxygen demand
(BOD) and total suspended solids (TSS). In 1999 the original intermittent sand filters
were replaced with a dissolved air flotation thickener (DAF) and rapid sand filter (RSF).
The City disposes of its treated effluent at two primary locations, the Sacramento River
or the Mt. Shasta Golf Course (MSGC). The City also maintain a leach field disposal

site that is used as a backup disposal site during plant upsets.

In June 2007, Order R5-2007-0056 was adopted by the California Regional Water
Quality Control Board (CRWQCB). This order contained new waste discharge

requirements (WDRs) for both copper and zinc.

In October of 2012, Order R5-2012-0086 was adopted. This order added ammonia
limits based on the EPA’s 1999 Ammonia Criteria. In 2013, the EPA published new
ammonia criteria, reflecting the latest scientific knowledge on the toxicity of ammonia to
fresh water aquatic life. This new criteria supersedes the 1999 Ammonia Criteria which
is the basis of the City’s 2012 NPDES permit. Although the City’s current NPDES
permit does not include the 2013 Ammonia Criteria, it is expected that future permits

will.

The City has little ability to improve ammonia removal in its existing lagoon system. The
existing lagoons fall short on nitrogen removal, due in part to the decomposition of
organic material (wastewater and non-wastewater based) that occurs in all lagoons, as
evidenced by the monitoring/testing efforts by City staff. As a result, the more stringent
ammonia limits in the City’s 2012 NPDES permit, as well as new 2013 Ammonia
Criteria, are driving the need to review other biological treatment processes or augment

the existing system with a nitrogen removal process.

The current NPDES permit requires wintertime filtration and a higher level disinfection
when Sacramento River flows exceed 400 cubic feet per second (CFS). The DAF and

RSF processes have inadequate capacity for providing year-round treatment.

Final Preliminary Engineering Report ES-2 City of Mt. Shasta
and Feasibility Study 111.44



CHANGES SINCE DRAFT PER

The Draft PER was completed in June 2014 and was based on the best available
information at that time. Since the Draft PER’s completion, certain key events have
occurred that affect the data used to develop project costs within the PER. Revised
cost estimates are presented later within this Executive Summary. These events are

summarized below.

The City obtained a $3.0M Economic Development Agency (EDA) grant to fund its
Interceptor Sewer Replacement Project in September of 2013. A provision in the
funding agreement required the City to begin a construction project within three (3)
years of the agreement’s execution, or by September 25, 2016. Due to “push-back” by
local activists, EDA decided not fund the Interceptor Replacement Project. The City
requested, and the EDA approved, that these funds be allocated toward state-mandated
improvements. The State-Mandated WWTP Improvement Project proposed in the Draft
PER could not be ready for construction by this date. Therefore, to keep from losing
EDA funds, the City decided to implement a portion of the proposed project. After a
review of the Draft PER, it was determined that filtration and ultraviolet (UV) disinfection
systems could be constructed as part of a Phase One project. A subsequent phase

would incorporate these improvements into a larger State-Mandated WWTP Project.

Unfortunately, due to misconceptions by local activist groups that the EDA-funded project
was only intended to serve the proposed Crystal Geyser Bottling Facility, unfounded
political pressure was directed toward EDA environmental staff. Consequently, it became
apparent the project could not be implemented within the tight timeframe imposed by the
EDA, so the $3.0M grant was rescinded. Therefore, the City will not be able to comply with
final effluent limitations for copper and zinc by the June 2017 deadline imposed in the
NPDES permit.

Prior to loss of the grant, some preliminary design effort was completed on the
proposed filtration and disinfection facilities. As a result of this analysis and subsequent
mitigation associated with the project environmental review, it was determined disk-type
filtration and closed-vessel UV disinfection are the best alternatives for these processes.
In addition, housing these facilities in an enclosed structure will protect the equipment

and mitigate any noise concerns from area residents.

Final Preliminary Engineering Report ES-3 City of Mt. Shasta
and Feasibility Study 111.44



With regard to the proposed Crystal Geyser Bottling Facility, the project proponent has
submitted an Industrial Waste Discharge Permit (IWDP) application to the City of Mt.
Shasta. An environmental impact report (EIR) is being prepared by the lead agency,
Siskiyou County. The draft IWDP will be provided in the draft EIR. It is expected the
draft EIR will be circulated for public review/comment by late 2016/early 2017.

The IWDP application, received from the project proponent, indicates a proposed
industrial waste flow of 50,000 gallons per day. However, the project proponent has
verbally indicated it may be reducing this maximum daily flow rate. At the time of this
writing, it is not yet clear whether the proposed bottling facility will connect to the City of

Mt. Shasta’s sewer facilities, nor what the final flow impact might be.

Emergency Retention Basins (ERBs) will be provided upstream of the biological
treatment and subsequent filtration and disinfection processes. As a result, the capacity
of these processes can be downsized. Table ES1 summarizes the revised design flow
to be used for the treatment processes downstream of the ERBs. If the City elects to
remove the ERBs from the project, the capacity of the treatment processes will need to
be increased. Wherever possible, the process components should be designed to be

expandable to treat future flows.

Table ES1: Process Design Flows

1 2 3 4 5 6 7

Flow Existing | Existing WWTP Existing Growth Growth Design Flow
Condition | [MGD] | Capacity [MGD] | Peak Factor | [MGD] | Peak Factor [MGD]

ADWF 0.67 0.75 1.0 0.18 1.0 0.85

MDF 1.6 1.8 2.4 0.20 2.0 2.00

TREATMENT AND EFFLUENT DISPOSAL ALTERNATIVES

Before wastewater treatment needs can be evaluated, the approach for treated wastewater
disposal must be determined. Once the disposal approach is selected, the necessary

degree of treatment can be defined and treatment alternatives can be evaluated.
Effluent Disposal Alternatives

The City expressed its desire to determine the feasibility of removing Sacramento River

discharge. Typically, this approach requires treated effluent to be stored in reservoirs

Final Preliminary Engineering Report ES-4 City of Mt. Shasta
and Feasibility Study 111.44



during the winter or non-irrigation season and applied at agronomic rates during the
irrigation season. Effluent discharge to a water body carries a different and often more
stringent regulatory burden than discharge to land. Discharge to a water body carries a
higher treatment burden, however land application systems must control runoff and
prove no degradation to underlying groundwater. Two disposal options were evaluated
in this study. These included: 1) Wintertime Effluent Storage and Summertime
Irrigation and 2) Partial Wintertime Effluent Storage with Leach Field Disposal and

Summertime Irrigation.

Design of land application facilities were based on a hydraulic (water) balance that
considered annual rainfall, evaporation, evapotranspiration, percolation, and influent
wastewater flows. The design condition was based on reviewing these parameters
during a (statistical) 100-year rainfall year. For the Mt. Shasta area, this is
approximately 63 inches of rain per year. The irrigation season and evaporation rates in
Mt. Shasta are less than in the Sacramento Valley or similar climates, and even less

during a 100-year rainfall year.

An analysis of the Wintertime Effluent Storage and Summertime Irrigation option
determined that the City would need to utilize all of its existing lagoon system as storage
(~70 AC-FT) and develop an additional 842 acres of irrigation area to discontinue the
Sacramento River discharge and maintain a land disposal system. The cost to secure
and develop irrigation land combined with the necessary infrastructure to convey treated

effluent to potential new irrigation sites makes this option impractical.

An analysis of the Partial Wintertime Effluent Storage with Leach Field Disposal and
Summertime Irrigation determined that the City would need an additional 170 AC-FT of
effluent storage. Also, this would require that the leach field receive 0.7 MGD of wastewater
from November to June. The leach field would receive an average flow of 0.4 MGD during all
other months. This is a seven fold increase in flow to the leach field. It is difficult to predict
how additional leach field use will impact groundwater. There is concern that increased use
will increase nitrate within groundwater. Moreover, the CVRWQCB has indicated there
would likely be increased regulatory requirements if the leach field is used as a primary
disposal site and/or relied on more than historical use. The cost to develop additional

storage and the uncertainty of future regulatory requirements make this option infeasible.
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The analysis of the existing and potential disposal sites determined that the most feasible
disposal option is to maintain the City’s existing disposal sites (i.e., MSGC, Sacramento

River, leach field backup) and make improvements to the existing WWTP facilities.
Treatment Alternatives

Two approaches were used to determine the most feasible option to allow the City to
meet its WDRs. The first approach would improve the existing treatment plant; the
second approach replaces the existing facility. Several alternatives were developed for
each approach. Regardless of the approach, all alternatives included 1) nitrogen

(ammonia) removal, 2) filtration, and 3) disinfection.

Existing Treatment Plant Improvements

The following three alternatives were considered to improve the existing lagoon system,

and in-depth descriptions and figures can be found within the PER:

The BioLac® process would repurpose one of the existing treatment lagoons as an
aerated basin. New rectangular concrete clarifiers would be located adjacent to the
aerated basin. New digesters would be located within the existing intermittent sand
filter beds. New filtration and disinfection facilities would be constructed downstream of

the BioLac® process.

The BioShell Lagoon System improves the existing pond system by adding an attached
growth component to the lagoon system. Approximately 488 BioShell units would be
added to the lagoon system. Each BioShell contains 10,500 SF of area for attached
growth treatment. New filtration and disinfection facilities would be constructed

downstream of the lagoon system.

The Moving Bed Bioreactor (MBBR) utilizes both suspended and attached growth
biological treatment. A new concrete MBBR basin filled with polyethylene packing
media would replace the last three lagoons. The packing media has large protective
surfaces that allow for attached growth. New filtration and disinfection facilities would

be constructed downstream of the MBBR.
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Existing Treatment Plant Replacement

The following four alternatives were considered to replace the existing lagoon system,

and in-depth descriptions and figures can be found within the PER:

The activated sludge process would be constructed within the intermittent sand filter
beds. New aerated and unaerated concrete treatment basins, clarifiers, and digesters
would be constructed. New filtration, disinfection, and dewatering facilities would be

installed downstream of the new clarifiers.

The SEQUOX® process would be constructed within the intermittent sand filter beds. A
new concrete basin would contain treatment basins, clarifiers, and digesters. New filtration,

disinfection, and dewatering facilities would be installed downstream of the new clarifiers.

The Membrane Bioreactor (MBR) process would be constructed within the intermittent
sand filter beds. A new concrete basin would contain biological treatment and membrane
filtration. New digesters would be located adjacent to the treatment basins. In addition,

new disinfection and dewatering facilities would be installed downstream of the MBR.

The Sequencing Batch Reactor (SBR) process would be constructed within the
intermittent sand filter beds. A new concrete basin would contain two SBR units,
digester, and an equalization basin. The SBR units provide both treatment and
clarification. In addition, new filtration, disinfection, and dewatering facilities would be

installed downstream of the SBR.

A decision matrix, shown in Table 19 of the PER, was used to determine the most
feasible treatment alternative. This matrix assigned weight factors to various monetary
and non-monetary evaluation criteria. These criteria and associated weights were
collectively determined by PACE, City staff, and an Ad Hoc Committee of the City
Council. A more in-depth discussion of each of the criteria can be found in the PER.
Considering cost- and non-cost evaluation criteria in a decision matrix, Alternative 2,
SEQUOX® Activated Sludge, was deemed the best alternative.

Filtration Considerations

Metals such as copper and zinc are present in the wastewater in soluble and insoluble
forms. The soluble fraction is very difficult to remove. However, the insoluble fraction

is, generally, tied to suspended solids in the wastewater. As such, the insoluble metals
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fraction can be removed through coagulation and filtration. When coagulants are used
with filtration, some of the soluble metal fraction is removed. It is recommended
year-round effluent filtration be expanded to 1) reduce the metal concentration in the
effluent and 2) ease the stress on the disinfection process. As part of the preliminary
design effort associated with the EDA-funded WWTP improvements, a review of
filtration and disinfection technologies was conducted, with specific attention given to
the hydraulic profile of the proposed project. This review indicated that the hydraulic
profile for the clarifiers is relatively high. In order to minimize pumping requirements in
downstream processes, the proposed filtration process needs to have a relatively high
influent hydraulic head. It was found that an “outside-in” type disk filter was uniquely

suited for this application.

Disinfection Considerations

The City has safety concerns with its existing gaseous chlorine disinfection system.
Further, use of chlorine has led to formation of disinfection byproducts in the absence of
ammonia, such as dichlororomomethane (DCBM), a regulated carcinogen in the
NPDES permit. For these reasons, we recommend the City consider other alternatives
for disinfection. Table ES2 shows the four (4) alternatives considered, along with the
associated 20-year present worth, which considers up-front capital investment and

20 years of annual operating costs. Revised costs for the proposed project are

discussed in the Recommended Alternative section of this Executive Summary.

Table ES2: WWTP Disinfection Alternatives

Estimated 20-Year
Alternative Description Present Worth of
Capital and O&M

1 Spdiym Hypochlorite (Liquid Chlorine) — Currently used by $989,000
District
2 Gaseous Chlorine $168,000
3 Ozone $2,852,000
4 Ultraviolet (UV) Radiation $1,610,000
*Note: Present worth values based on PER'’s original analysis, not revised costs.
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Considering cost- and non-cost evaluation criteria, including personnel and

environmental safety, Alternative 4, UV Radiation, was selected as the best alternative,

refer to Table 14 in the report. Based on the high influent and effluent hydraulic head

within the disk filter, it was determined that a closed-vessel style UV system was best

suited for the proposed project.

In order to improve the existing WWTP to allow for year-round filtration and discharge to

the MSGC and the Sacramento River, the approximate project cost is about $19M, refer

to Table ES3. This cost reflects inflationary increases for beginning construction by late

2018, revised design flows, selected filtration and disinfection technology, and addition

of process enclosure facilities. This overall project cost is approximately 16% higher
than the cost shown in the 2014 draft report, Table 23.

RECOMMENDED ALTERNATIVE

Due to the land requirements and associated cost to develop a 100 percent land

disposal project to serve the City, we see no practical way for the City to eliminate its

Sacramento River discharge. Based on the evaluation work presented in this report

and summarized above, the Recommended Alternative contains the following elements:

Eliminate existing lagoons.

Employ SEQUOX® Activated Sludge process for biological treatment, including
nitrogen removal.

Utilize disk filtration to reduce suspended solids and metals concentrations.
Utilize closed vessel UV disinfection to meet imposed Title 22 disinfection
requirements, and eliminate challenges of chlorine and formation of disinfection
byproducts.

Utilize MSGC for effluent disposal during the irrigation season and Sacramento
River during non-irrigation periods.

Utilize the leach field as a backup effluent disposal site when certain discharge
parameters cannot be met.

Lagoon 1 to be utilized as an emergency equalization basin.
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FINANCIAL CONSIDERATIONS

The total estimated project cost for the Recommended Alternative is approximately
$19.6M in June 2019 dollars, see Table ES3.

Potential funding sources for the Recommended Project are the State’s Clean Water
State Revolving Fund (CWSRF) and USDA Rural Development (RD) programs. In order
to take advantage of maximum grant allocations from both agencies, it is recommended
both programs be solicited. Each program utilizes a slightly different methodology for
determining grant eligibility. CWSRF uses the most recent median household income 5-
year average, as determined by U.S. Census data. Currently, this represents the
average between 2010 and 2014. RD uses the 5-year average between 2006 and 2010.
As one would expect, the RD approach leads to a lower median household income (MHI)
and easier qualification for grants. The U.S. Census data used for both RD and CWSRF
includes areas within the greater City of Mt. Shasta area that are not served by the
WWTP. As such, the City elected to perform an income survey per the Multi Agency
Guidelines for Median Household Income Surveys that was limited to the areas within
the service area boundary. Surveys performed in accordance with these guidelines are
accepted by both RD and CWSRF. Table ES4 shows the grant eligibility parameters for
the City of Mt. Shasta. As indicated, the City qualifies for grant funding for CWSRF

financing.
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Table ES3: Project Cost Estimate

Item

| Amount | Units | Unit Cost | Total Cost

Civil Site Work & Miscellaneous

1 Mobilization & Demobilization 1 LS $100,000 $100,000
2 | Site Grading and Aggregate Base 1 LS $166,000 $166,000
3 | Erosion Control SWPPP & Implementation 1 LS $25,000 $25,000
4 | Shop Drawings/Testing/Equipment Manuals 1 LS $50,000 $50,000
5 | Cleanup 1 LS $20,000 $20,000
Subtotal $361,000
1.2 MGD ADWF Aero-Mod Equipment
6 | Excavation (Selector, CAS, Clarifier, & Digester) 12200 CY $30 $366,000
7 | Headworks Excavation 63 CcY $30 $2,000
8 | Headworks 1 LS $356,896 $357,000
9 | Pond Bypass Piping 1100 LF $240 $264,000
10 | Aero-Mod Equipment 1 LS $1,758,000 | $1,758,000
11 | Aero-Mod Equipment & Interior Piping Installation Cost 1 LS $360,000 $360,000
12 | Concrete (Selector, Aeration Tank, Clarifier, & Digester) 1 LS $3,005,000 $3,005,000
13 | Aero-Mod Grout 242 CcY $1,500 $363,000
14 | Aero-Mod Yard Piping 577 LF $240 $138,000
15 | 12-inch Air Manifold, Process & Ultility Piping 560 LF $150 $84,000
16 | Blowers Building 400 SF $150 $60,000
17 | Blower Building HVAC 1 LS $20,000 $20,000
18 | Soda Ash Dosing Station 1 LS $10,000 $10,000
19 | Generator & Ancillary Equipment 1 LS $84,000 $84,000
Subtotal $6,871,000
Filtration Facilities
20 | Equipment and Controls-Stainless Steel Tanks 1 LS $686,400 $687,000
21 | Filter Platform 1 LS $8,000 $8,000
Subtotal $695,000
Miscellaneous Mechanical & Electrical
22 | 16-inch Motor Actuator 2 EA $6,000 $12,000
23 16-inch Emergency Shutoff BFV & Torque Tube to Above-Grade
Actuator 1 EA $8,000 $8,000
24 | HVAC (Mitsubishi Ductless System) 1 LS $25,000 $25,000
25 | Positive Head Piping (above-grade piping to keep UV chamber full) 1 LS $3,000 $3,000
26 | Polymer Injection and Raw water Sample Vault 1 LS $6,000 $6,000
27 | Post Filter Sample Vault 1 LS $5,000 $5,000
28 | Process Piping and Valves 1 LS $100,000 $100,000
29 | No. 1 Water Tie-In 0 0 $0 $0
30 | Eye Wash Station 1 LS $2,000 $2,000
31 | Magnetic Flow Meters 4 LS $8,000 $32,000
32 | Recycle Pump Station (300 to 400 GPM) 1 LS $60,000 $60,000
33 | Electrical and Controls 1 LS $100,000 $100,000
34 | Lighting 1 LS $20,000 $20,000
35 | 5 HP Packaged Pumps (includes VFDs and controls) 2 EA $12,000 $24,000
36 | Piping and Valves 1 LS $3,000 $3,000
37 | Hydro Tank 1 LS $1,000 $1,000
38 | Conc Pads 2 LS $500 $1,000
39 | Packaged Polymer System 1 LS $30,000 $30,000
40 | Misc Piping Valves 1 LS $1,000 $1,000
Subtotal $433,000
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Table ES3: Project Cost Estimate (Continued)

Item | Amount [ Units | Unit Cost | Total Cost
Metal Building and Foundation
41 Building (See Building Cost Estimate) 2230 SF $165 $368,000
42 Engineered Fill Under Building and 5 feet Beyond Footprint 311 CcY $150 $47,000
Subtotal $415,000
Site Piping
43 16-inch PVC Effluent (filter building to exist discharge) 130 LF $100 $13,000
44  Overflow/Drain piping (filter building to RPS) 75 LF $75 $6,000
45 Effluent Tie-in and 16-inch BFV 1 LS $6,000 $6,000
46  3-inch No. 2 water BPS Suction 1 LS $3,000 $3,000
47  3-inch No. 2 water BPS Discharge 0 0 $0 $0
48 Return Pump Station Discharge 300 LF $75 $23,000
49 Secondary Treatment Effluent Piping to Filter Building 250 LF $100 $25,000
50 Polymer Discharge Piping 20 LF $50 $1,000
51 No. 1 Water Main 300 LF $50 $15,000
Subtotal $92,000
1.6 MGD PWWF UV Equipment
52 UV Disinfection System Equipment 1 LS $1,105,000 $1,105,000
53 Electrical Controls 1 LS $100,000 $100,000
54  Third-Party Validation 1 LS $40,000 $40,000
Subtotal $1,245,000
ERB Site Work & Ancillary Equipment
55 Sludge Removal and Excavation 3000 CcY $125 $375,000
56 ERB Liner 1.3 AC $20,000 $27,000
57 ERB Dike Backfill 3000 CcY $5 $15,000
58 ERB Aeration 1 LS $264,000 $264,000
Subtotal $681,000
1.55 MGD ADWF Dewatering Equipment
59 Dewatering Equipment 1 LS $600,000 $600,000
60 Electrical 1 LS $250,000 $250,000
61 Building 1 LS $345,000 $345,000
Subtotal $1,195,000
New Lab & Control Building
62 New Control Building 2500 SF $250 $625,000
63 Laboratory Equipment 1 LS $50,000 $50,000
Subtotal $675,000
Outfall Improvements
64 New Diffuser and Ancillary Improvements | 1 | LS | $93,000 | $93,000
Total Estimated Construction Cost without Contingency (June 2014) $12,756,000
Inflation to June 2019 @ 2.5% Per Year $1,676,000
Construction Contingency @ 15%  $2,165,000
| Indirect/Engineering $3,000,000
TOTAL ESTIMATED PROJECT COST (June 2019 Dollars) $19,597,000
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Table ES4: Grant Funding Eligibility Criteria

CWSRF
State MHI (2010-2014) $61,489
Mt. Shasta MHI (Feb 2015 Income Survey) | $33,320
% of State MHI 54.2%
Existing Sewer Rate $23.95/EDU
% of City MHI 0.86%
Current Eligibility for Grant Eligible
USDA
State MHI (2006-2010) $69,322
Mt. Shasta MHI (Feb 2015 Income Survey) $33,320
% of State MHI 48.1%
Existing Sewer Rate $23.95/EDU
% of City MHI 0.86%
Current Eligibility for Grant Not Eligible
Reqg’d Rate Increase to be Grant Eligible $41.65/EDU

There are two criteria for qualifying for grant funding through the USDA funding sources:

1. The City MHI must be less than 80 percent of the MHI for the State of California,
and

2. Monthly service charges must be greater than or equal to 1.5 percent of the MHI
for the area being served.

Currently monthly user rates for the City are $23.95 per EDU, and include both
collection and treatment. The MHI for the City is about $33,320, representing about
48.1 percent of the state’s MHI of $69,322 for eligibility for grant funding through USDA.

The CWSRF recently changed its grant eligibility rules to remove the monthly sewer
rate criteria for severely disadvantaged communities. Thus, the City currently qualifies

for maximum grant under the CWSRF funding program.

The current monthly service charges are about 0.86 percent of the MHI for USDA grant
funding. In order to qualify for USDA grant funding for implementing the recommended
alternative, user rates would need to increase by about $17.70 (i.e., $41.65-$23.95) per
EDU per month.
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Table ES5 contains a breakdown of potential grant and loan funding allocations between
CWSRF and USDA, as well as estimated required rate increases through FY 2021-22.
Beyond, it would be necessary to implement annual inflationary-type increases in order to

maintain adequate operation and maintenance (O&M) reserves.

As indicated in Table ES5, the City would need to account for about $31.65 (i.e.,
$18.10+$13.55) per DUE per month in its future sewer rate, assuming maximum grant
allocations and the financing terms shown could be obtained to pay for the proposed

project.

The City is currently beginning a sewer rate study to evaluate the existing and future
impacts to its sewer enterprise fund, including financial impacts from the proposed
project. Itis expected this study will be completed by spring 2017 and recommended

rates implemented by July 1, 2017.

Other potential project funding could be through the local Integrated Regional Water
Management (IRWM) program, which recently received an influx of funds from the

passage of Proposition 1.

Congressional “earmark” funding has been obtained by communities in the past, but it
takes a local grassroots effort by politicians and community activists to apply enough

pressure to politicians in Sacramento to relinquish funds.
PRELIMINARY PROJECT SCHEDULE

An updated preliminary project schedule is shown in Table ES6 and updates and
replaces Table 21 in the report. As shown, in order to get through funding acquisition;
required user rate increases, including Proposition 218; environmental; design; and

construction, complete project implementation could be completed by late 2021.
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Table ES5: Financing and Rate Determination

No. Existing EDUs:

City of Mt. Shasta MHI (S/year):

Min Grant Eligible Monthly Rate (S/mo):
Existing City of Mt. Shasta Sewer Rate:
Total Estimated Project Cost (June 2019):
Percentage Funding Contribution:

2700
$33,320
$41.65
$23.95

$19,597,000

Based on Budgeted Revenue Divided by $23.95/mo.
Per Income Survey by RCAC (Multi-Agency)
USDA RD & CWSRF

50% USDARD & CWSRF

PROJECT COSTS USDA Portion CWSRF Portion
Total Estimated Project Cost: $9,798,500 $9,798,500
6 Months Construction Inflation @ 1.5%: $0 S0
CWSRF Planning Grant Contribution o ($200,000)
City Contribution: S0 $0
NET FINANCED AMOUNT: $9,798,500 $9,598,500
Oo&M
Total Additional Annual O&M Cost (Note 1): $218,804 $218,804
Cost per EDU (2,700 EDUs): $6.75 $6.75
FINANCING TERMS
Loan Term: 40 30
Interest Rate: 3.00% 1.7%
Loan Amount: $6,858,500 $3,798,500
Grant Amount (Note 2): $2,940,000 $5,800,000
Grant Percentage: 30.0% 60.4%
DEBT SERVICE & SHORT-LIVED ASSETS
Annual Debt Service: $296,715 $162,687
Annual Debt Service Reserve @ 10%: $29,672 $16,269
Total Annual Debt Service Obligation: $326,387 $178,956
Monthly Debt Service (2,700 EDUs): $10.07 $5.52
Short-Lived Asset Reserve: $41,230 $41,230
Monthly Short-lived Asses Reserve (2,700 EDUs): $1.27 $1.27
ADDITIONAL MONTHLY SEWER RATE ($/EDU): $18.10 | $13.55
TOTAL MONTHLY SEWER RATE (S/EDU): $55.60
PERCENTAGE OF MHI: 2.00%
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Table ES6: Preliminary Project Schedule (Revised)

Task Estimated NPDES
Completion Compliance
Date Date
Submit Leach Field Design Investigation Feb 28, 2014 Apr4,2014
Submit Groundwater Monitoring Well Network Tech Report Oct-2014 Apr4.2014
Submit Draft Wastewater Treatment and Disposal Feasibility May 30, 2014 Jun 1, 2014
Method of Compliance — Title 22 Disinfection Requirements May 30, 2014 Jun 1, 2014
Method of Compliance — BOD, TSS, and pH May 30, 2014 Jun 1, 2014
Method of Compliance — Cu, Zn, and Ammonia May 30, 2014 Jun 1, 2014
Workshop with Project Stakeholders Jun 18, 2014 -
Public Presentation of Draft PER Jul 21, 2014 -
Submit Final PER to Project Stakeholders Aug-2014 -
Initiate Environmental Review, Permitting, and Financing Options Oct-2014 Nov 23, 2016
Submit Project Financing Plan to CVRWQCB Nov-2014 Nov 23, 2014
Adopt Project Environmental Documents May-2016 -
Prepare Funding Applications for USDA and CWSRF Funding Dec-2016 -
Obtain Preliminary Project Funding Commitments Nov-2017 -
Engineering Design Jun-17 to Mar-19 -
Proposition 218 Proceedings Mar-17 to May-17 -
Bidding/Award/Contract Execution Apr-19 to Jul-19 -
Construct Improvements Aug-19 to Oct-21 Nov 23, 2018
Final Project Completion — File Notice of Completion Nov-2021 -
Compliance with Cu, Zn, Ammonia Nov-2021 Jun 1, 2017
Compliance with BOD, TSS, pH, and Title 22 Disinfection Nov-2021 Nov 23, 2020
Progress Reports Jan of each year | Jan of each year
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CITY OF MT. SHASTA
2014 WASTEWATER TREATEMENT AND DISPOSAL
FEASIBILITY STUDY

GENERAL

The City of Mt. Shasta (City) owns and operates the Mt. Shasta Wastewater Treatment
Plant (WWTP), which provides service to Mt. Shasta and adjacent areas. The MSWWTP
is located approximately 60 miles north of Redding, in Siskiyou County. The MSWWTP
treats municipal wastewater and discharges treated effluent to the Sacramento River
seasonally. During the non-recreation season (November 16-April 14), treated effluent is
discharged to the Sacramento River. With the addition of a dissolved air floatation (DAF)
thickener and rapid sand filtration (RSF) system, the Central Valley Regional Water
Quiality Control Board (CVRWQCB) revised the City’s waste discharge permit to allow an
extended period of discharge to the Sacramento River in the spring and fall (April 15-
June 14 and September 16-November 15), referred to as the shoulder periods, provided
that a higher quality of effluent is produced. If high quality effluent cannot be achieved, the
effluent is discharged to a reclamation leach field site. During the recreation season (June
15-September 15), treated effluent is discharged to the adjacent Mt. Shasta Golf Course
(MSGC) for irrigation use. If effluent quality standards cannot be met during the recreation
season or irrigation water not needed at the MSGC, treated effluent is pumped to the

reclamation leach field located along U.S. Highway 89.

The MSWWTP has undergone several treatment modifications and upgrades in the
past several years. These improvements include the addition of a DAF thickening
system, a doubling in the size of the chlorine contact basin, and replacement of the

influent flow meter. The treatment plant currently consists of a headworks with Parshall
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flume for flow measurement, comminuter, bypass bar screen, six oxidation lagoons
(three of which are aerated), a DAF and RSF for tertiary effluent treatment, and
chlorination and dechlorination facilities. The MSWWTP has a theoretical average dry
weather flow (ADWF) design capacity of about 0.75 million gallons per day (MGD) and
a peak wet weather flow (PWWF) of 2.8 MGD. The Mt. Shasta WWTP is currently
operating at an ADWF of 0.67 MGD and a PWWF of 1.83 MGD. The City has
experienced PWWFs of upward of 3.6 MGD in the past 13 years during extremely high

rainfall and/or snow melt events.

In order to evaluate wastewater treatment and disposal alternatives for allowing the City
to comply with its 2012-adopted National Pollution Discharge Elimination System
(NPDES) permit, the City of Mt. Shasta contracted with PACE Engineering, Inc. to
prepare this Feasibility Study. Construction and indirect costs, as well as financing
costs, associated with these improvements are presented in this report. This report will
aid in the development of future funding applications to implement improvements to the
facilities. The format of this report follows Rural Utilities Services (RUS) Bulletin 1780-3.

PROJECT PLANNING AREA
A. LOCATION

The City of Mt. Shasta is located in Siskiyou County on Interstate 5 approximately
60 miles south of the California — Oregon border. See Figure 1 for the City’s

Wastewater Service Area Map.
B. ENVIRONMENTAL RESOURCES PRESENT

The proposed WWTP improvements will occur within the confines of the City’s existing
facility on previously developed areas. Thus, there does not appear to be any lasting

impact on land resources, historic sites, wetlands, flood plain, endangered species, or
critical habitat. The project design and construction will need to obtain the appropriate
permits and take into account typical specific mitigation measures, so as to not impact

natural resources. These requirements are discussed in Table 1.
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Table 1: Mitigation Monitoring Checklist

Mitigation Measure

Monitoring Action

Work Area

1 Minimize Work Area

Define limits of work area in Contract Documents and delineate any sensitive
areas that are to be left undisturbed.

2  Erosion Control

Establish erosion control procedures in Contract Documents including sensitive
areas to be left undisturbed. Standard practices required by the County will be
strictly adhered to by the construction contractor and enforced by the engineer.

3 Revegetation of
Disturbed Areas

All areas disturbed shall be seeded and mulched. Revegetation shall consist of
native species, grasses, and forbs. Revegetation efforts shall be in place prior to
the return of the wet season and in no case later than October 15th of each
season.

Construction Activities

1  Dust Control

Roads and work areas likely to generate dust shall be watered during
construction activities and swept clean where possible.

2 Noise Control

Work hours will be limited typically to 7 a.m. to 7 p.m. in residential areas unless
special activities, i.e. tie-ins, are required at night during periods of low flow
times.

Sensitive Resources

1 Subsurface Cultural
Resources

If subsurface cultural materials are encountered during construction activities, all
activities shall be halted within a 50-foot radius and an archaeologist called in to
examine the artifacts and determine if additional mitigation measures are
required.

C. POPULATION HISTORY GROWTH AREAS & POPULATION TRENDS

The City is primarily residential with an estimated population of 3,394 people, according
to the 2010 US Census Bureau. Based on the 2003 City of Mt. Shasta Wastewater

Treatment Plant Capacity Evaluation, there were approximately 2,304 equivalent

dwelling units (EDU) within the sewer service area at that time. Siskiyou County

population has grown from 44,301 in 2000 to 44,900 in 2010 which is an annual rate of

roughly 0.14% since the 2000 Census. The unemployment rate for Siskiyou County is
11.8% (November 2013). According to the American Community Survey (ACS), the
median household income (MHI) for Siskiyou County is $37,948, while the MHI for

Mt. Shasta is about $38,504 (2008 - 2012). However, an income survey conducted by
RCAC in late 2014/early 2015 revealed the MHI for the City of Mt. Shasta is $33,320.
These numbers are significantly below the state average MHI of $61,400 (2008 - 2009).
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EXISTING FACILITIES

A. LOCATION MAP

The City of Mt. Shasta WWTP is

located in Township 40 North, Range 4 |, ' LN
West. Refer to Figure 1 and Figure 2. ' [

B. HISTORY

The existing City of Mt. Shasta WWTP
was originally constructed in 1976 and
was designed for an ADWF of 0.7 MGD
and a peak wet weather flow (PWWF)
of 2.1 MGD. Currently, the WWTP
serves mostly residential sewer
connections, with few significant

industrial connections. The City sewer

provides sewer service to the
downtown area as well as several schools Figure 1 — Location Map
including elementary, junior high, and high

schools.

In 1999 the original intermittent sand filter system was replaced with a DAF thickener
and RSF system. Additional improvements included: (1) doubling the size of the
chlorine contact basin, (2) replacing the influent flow meter (3) upgrading aerators within
Lagoons 1 and 2, (4) expanding the headwork’s capacity, and (5) removing sludge from
Lagoons 1 and 2. In 2007, piping improvements were made to Lagoons 1 and 2 which
increased the effective treatment capacity to about 0.75 MGD (ADWF).

On October 4, 2012, the CVRWQCB adopted Waste Discharge Requirements (WDR)
Order No. R5-2012-0086 for the WWTP. At that time, Time Schedule Order (TSO) No.
R5-2012-0087 was issued. The TSO included a compliance schedule to bring

ammonia, copper, zinc, BOD5, TSS, and pH levels into compliance.
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In addition, the TSO requires a compliance schedule for Title 22 Disinfection
Requirements and a preliminary engineering report (PER) to determine a method of

compliance. This feasibility study has been developed to fulfill this requirement.
C. CONDITION OF FACILITIES

The City’s existing wastewater treatment plant oxidation lagoons are in need of repair to
mitigate bank erosion caused by wave action from wind and aeration. Figure 3 is a
schematic of the existing WWTP. In addition, the west dike of Lagoon 5 has a
documented leak when the freeboard reaches about 18 inches or less from the top of

the dike. The City has attempted to repair this leak in the past with marginal success.

The existing DAF and RSF are located above ground and outdoors under a steel roof
structure with no walls. Consequently, the equipment is exposed to the harsh winter
cold and freezing conditions. The DAF/RSF processes contain numerous exposed
small pipelines, pumps, and instrumentation that freeze, rendering the equipment
inoperable during wintertime conditions. Therefore, it is not practical to operate these
facilities during the winter months. Requirements in the new NPDES permit the
operation of these, or like facilities, during the winter months in order to remove
additional solids from treated effluent. If these existing processes are to remain, they

would need to be enclosed within an insulated or conditioned space.

Since the DAF/RSF processes were designed for smaller summertime flows, there is
inadequate capacity to treat higher flows during the winter. Thus, if these processes are

to remain, they would need to be expanded.

The existing operations building is undersized and is in need of painting and a new roof.
The existing composition roof has reached/exceeded its useful life and should be
replaced with a metal roof. The laboratory facilities are undersized and do not contain
the necessary ventilation facilities to protect operators during laboratory analysis. Any
future improvement project at the treatment plant will require considerably more
instrumentation in order to operate the facility. There is not adequate space for this

equipment at the existing facility.
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As indicated in the NPDES permit, the City’s outfall pipeline (to the Sacramento River)
contains a leak that must be repaired by November 2017. In addition, modifications are
required to the existing diffuser in the river in order to ensure all treated effluent enters
the river below the water surface. Improvements to the existing diffuser will allow the

City to “re-open” the NPDES permit and apply for increased dilution credits.

a. NPDES Permit Background: In 2009, the City began the process of renewing its

NPDES permit with the California Regional Water Quality Control Board
(CRWQCB). PACE performed a Mixing Zone and Dilution Study (MZDS) and a
number of supporting studies and reports to assist with the renewal process.
The MZDS allowed the City to obtain dilution credits for some constituents which
allows higher effluent concentrations due to the mixing and dilution

characteristics in the Sacramento River.

Due to the extent of new discharge requirements proposed in the new permit, it
was recommended the City perform an overall Wastewater Treatment and
Effluent Disposal Feasibility Study to evaluate alternatives for, 1) complying with
the new NPDES permit, and 2) establishing the best course of action to serve the

City’s wastewater treatment and disposal practices in the future.

The new NPDES permit (No. R5-2012-0086) and Time Schedule Order (TSO)
(No. R5-2012-0087) were adopted October 4, 2012. The TSO was adopted to
grant an additional five years to comply with the more stringent discharge
requirements for copper, zinc, and ammonia. Compliance schedules of up to
eight years were granted for other constituents. Table 2 provides a summary of
the special studies and reports required in the new permit, including the
associated compliance dates. Note that the indicated work plans have been
prepared and submitted to the CRWQCB. This feasibility study and associated
methods of compliance were due June 1, 2014 and satisfied the requirements for
ltems 4, 7, and 8 in Table 2.

Continuous chlorine and pH monitoring (Iltems 11 and 12 in Table 2) improvements

were constructed during the summer of 2013.
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The new NPDES permit presents new effluent limits for the following constituents:

e Copper, zinc, and ammonia

e BOD, TSS, and pH

e Disinfection requirements

e Bis 2 phthalate (Bis 2)

e Dichlorobromomethane (DCBM)

Table 2: Special Studies and Reports Summary

o Work Draft Final
No. Report Description Plan Due Report Report
Due Due
1 | Chronic Whole Effluent Toxicity Reduction Evaluation (TRE) | 2/21/2013 - -
2 | Pollution Prevention Plan for pH - - 4/3/2013
3 | Biosolids Use and/or Disposal Plan - - 5/22/2013
4 | Compliance for Cu, Zn, & NH3 4/3/2013 - 6/1/2014
5 | Groundwater Monitoring Well Network Technical Report 4/4/2013 - 4/4/2014
6 | Leach Field Design Investigation 4/4/2013 - 4/4/2014
7 | Compliance for Title 22 Disinfection 5/23/2013 - 6/1/2014
8 | Compliance for BOD5, TSS, & pH 4/3/2013 - 6/1/2014
9 | Salinity Evaluation & Minimization Plan - - 7/3/2013
10 | Outfall Line and Diffuser Repair 10/4/2013 - -
11 | Continuous Chlorine Monitoring - - -
12 | Continuous pH Monitoring - - -
13 | Constituent Study for Cadmium - 12/31/2014 | 7/15/2015
14 | Report of Waste Discharge (ROWD) - 11/1/2016 | 5/7/2017
15 | Aluminum Site Specific Study 10/4/2016 - 5/7/2017
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b. Wastewater Monitoring: The new NPDES permit contains effluent limits for

ammonia, among other constituents. The presence of ammonia is an indicator of
poor of nitrogen removal in the treatment process. There are many factors that
affect nitrogen removal in wastewater treatment, including pH, alkalinity,
temperature, dissolved oxygen (aeration), and hydraulic and solids retention
times. In order to evaluate the effectiveness of the existing treatment plant for
nitrogen removal and characterize the incoming raw wastewater, we developed a
sampling/testing protocol that was implemented by City operation’s staff.
Sampling/testing began in July 2013 and took place continuously through
January 2014. Samples were taken at eight locations beginning at the
headworks and ending at the treated effluent side of the facility. Refer to
Appendix A for a schematic map of the sampling locations. Sampling/testing was
performed weekly for the first two weeks and then every two weeks for the

remaining testing period. The following constituents were tested:

e Total Kjeldahl Nitrogen (TKN)

e Ammonia

e Nitrate

e Nitrite plus Nitrate

e Total Nitrogen

e Dissolved Oxygen (DO)

e Alkalinity

e pH

e Temperature

e Ultraviolet Transmittance (UVT)
e Chemical Oxygen Demand (COD)
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Appendix A also contains the test results from this effort, as well as a number of
graphical presentations of the data. The goals of this data collection effort were

as follows:

e Characterize nitrogen removal in order to determine if reliable
improvements can be made to the existing system.

e Characterize biological treatment effectiveness during varying seasonal
and climatological changes.

e Establish wastewater characteristics for use in evaluating alternative

treatment processes.

Observations and conclusions from this data collection effort pertaining to nitrogen

removal and biological treatment effectiveness are discussed further below.

c. Nitrogen Removal: The data suggests Lagoon 1 provides effective nitrification by
mid-point of the lagoon. However, ammonia levels increase through Lagoons 2
and 4. Through Lagoons 5 and 6, ammonia levels taper off, but nitrate levels
gradually increase. The swings in nitrogen form suggest nitrification and
denitrification of other (non-wastewater) nitrogen sources are occurring in the

downstream lagoons. This is typical of lagoon-based wastewater treatment plants.

d. Copper and Zinc Removal: The new NPDES permit contains effluent limits for

copper and zinc. The City’s MZDS contributed to higher limits than what would have
granted without the MZDS. A review of effluent copper, zinc, and total suspended
solids (TSS) data from 2012 (April to May) revealed that both effluent copper and zinc
were substantially reduced when operating the DAF/RSF processes, in all cases
below the average monthly effluent limits (AMEL) in the new permit. Refer to Figure
4 and Figure 5. This observation indicates a strong correlation between TSS and
copper and zinc, suggesting removal of TSS through efficient biological treatment

and effluent filtration will be required in order to comply with the new permit.

e. Biological Treatment: The City’s existing lagoon treatment process provides admirable

removal of biochemical oxygen demand (BOD) and TSS. Figure 6 shows a graphical
representation of effluent BOD and TSS data for 2010 through 2012. The AMEL for
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recreation season (10 parts per million, PPM) and non-recreation season (30 PPM), for
both BOD and TSS, are shown on the graph. Except for one data point for BOD during
December 2012, and TSS during April 2012, effluent BOD and TSS concentrations fall

consistently below the maximum effluent limits.
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Figure 5 — Effluent Zinc & TSS Comparison
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Figure 6 — Effluent BOD and TSS Data

Based on historical data, along with the specific monitoring performed for this study, the

following conclusions pertaining to the City’s treatment plant performance were drawn:

The lagoon system provides consistent and acceptable removal of BOD and
TSS.

Nearly complete nitrification occurs in Lagoon 1 (primary). However, ammonia
levels gradually increase through the downstream lagoon treatment train,
presumably caused by bacterial reduction of nitrate and nitrite and bacterial
decomposition of plant material and fecal matter from waterfowl.

Some denitrification occurs in the downstream lagoons, but seasonal and diurnal
variations in temperature, pH, and DO provide unpredictable results.

The City’s raw wastewater contains average BOD and TSS concentrations of
200 mg/l and 290 mg/I respectively, which is considered medium strength
wastewater.

Sampling of TKN in the City’s raw wastewater ranged from about 10 mg/l to 43.5 mg/I

with an average of 28 mg/l. This is considered weak-to-medium strength wastewater.
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e Average raw influent alkalinity ranged between 150 mg/l and 160 mg/l, which is
considered medium-to-strong wastewater. Historically, the City has experienced
low pH during certain periods of the year, causing NPDES permit violations.

Causes for depressed pH are likely combinations of the following:

o Seasonal and diurnal shifts in photosynthetic activity in the lagoons.

o Nearly complete nitrification in Lagoon 1 and incomplete denitrification in
remaining lagoons. Nitrification consumes approximately 7 mg/l of
alkalinity for every 1 mg/l of nitrified nitrogen. Denitrification recovers
about 3.5 mg/l of alkalinity.

o The City’s use of gas chlorine consumes additional alkalinity.

e Prior to August 2011, the City used aluminum sulfate (alum) as its primary coagulant
when operating the DAF/FSF, sometimes at dosages exceeding 100 ppm. Alum
consumes alkalinity and contributes to depressed pH. Since switching to a more
neutral aluminum chlorohydrate coagulant, the City has experienced more
consistent effluent pH but not always above the 6.5 lower limit.

e Copper and zinc concentrations are significantly reduced in the City’s solids
removal processes (DAF and RSF), suggesting a high enough insoluble metals
fraction to effectively meet effluent limits. The use of coagulants may also be
providing a chelating benefit by converting a portion of the dissolved metals
fraction to filterable insoluble compounds. It is expected that continued use of

coagulants with effluent filtration will continue to provide this benefit.
D. FINANCIAL STATUS OF ANY OPERATING FACILITIES

Annual Budget: Copies of the Fiscal Year (FY) 2012-2013 wastewater operating budget
and Revenue/Expenditures Report, along with FY 2007-2008 through FY 2012-2013
General Ledger Reports are included in Appendix B. Refer to Appendix C for the

FY 2011-2012 audited financial statement.

Final Preliminary Engineering Report 14 City of Mt. Shasta
and Feasibility Study 111.44



Pursuant to the City’s Final Revised 2012-2013 operating budget, the Wastewater
Operations Fund had the following revenues, expenditures, capital outlays, and debt

service obligations:

Wastewater Operations Funds 2012-2013 Budget
Beginning Balance $541,022
Revenue
User Fees $775,850
Misc. Income $22.300
TOTAL REVENUE: $798,150
Expenditures
Salaries and Benefits $243,844
Employee Related Costs $6,950
Services — Personal and Professional $121,500
Insurance, Licensing & Taxes $29,300
Facilities Expenses $88,678
Maintenance and Repairs $71,150
Materials and Supplies $70,750
Administrative Allocation $113,000
TOTAL EXPENDITURES: $745,172
Capital Outlay $215,000

Debt Service
[-Bank (maturation in 2038) $73,868

Ending Balance $305,132

As indicated above, not considering the $215,000 capital outlay, the City had to dip into
its operating capital for approximately $21,000 ($541,022 - $215,000 - $305,132) in
order to cover expenditures. Therefore, a small rate increase is needed to cover

existing expenses.
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Rate Schedule: The City's current wastewater rate schedule was adopted by the City

Council effective October 1, 2008 — see Appendix D. There are currently approximately
1,670 billable accounts being served by the City wastewater system. Residential
single-family, duplex, triplex, condos, and mobile home connections are charged a

wastewater service charge of $23.95 per month for each connection.

Nonresidential customers are charged pursuant to the rate schedule. Based on the
FY 2012-2013 budgeted revenue of $775,850 and the monthly wastewater rate of
$23.95 per single family, the number to EDUs is approximately 2,700, calculated as

follows:
($775,850) + ($23.95/mo./EDU) + (12 mol/yr)

As a check of the current number of EDUs, we divided the City’s current ADWF at the
WWTP by the estimated flow per EDU used in the City’s 2007 Utility Rate Study.

670,000 gallons/day + 257 gallons/day/EDU = 2,607 EDUs

This correlates within about 3% of the revenue-based calculation method. Using 2,700
EDUs and 0.67 MGD ADWEF, the flow per EDU would be about 248 GPD/EDU, which
correlates fairly close to the 257 GPD/EDU used in the 2007 rate study. Since the
revenue-based calculation method correlates best with determining the revenue

requirements to fund the project, we are assuming there are 2,700 existing EDUs.

The City obtained a $500,000 planning grant through the State’s Clean Water State
Revolving Fund (CWSRF) Proposition 1 in the summer of 2016. As part of that scope
of work, a wastewater utility rate study is to be performed. It is expected new
wastewater rates will be considered for adoption in late spring/early summer 2017, prior
to the beginning of FY 2017-2018.

E. WATER/ENERGY/WASTE AUDITS

The City has not conducted any energy or waste audits related to the wastewater

treatment plant or associated facilities.
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IV.

NEED FOR PROJECT

A. HEALTH, SANITATION, AND SECURITY

The primary driver for the “Need for Project” is regulatory. However, the effluent limits
established in the NPDES permit are determined by the United States Environmental
Protection Agency (USEPA) for impact to “human health” and “mobile aquatic organisms.”
Therefore, the regulatory driver is human health and environmental. The proposed project
will convert the City’s gas chlorination system to ultraviolet (UV) radiation or liquid chlorine.
Both are a safer alternative to City workers than gas and eliminate the threat of a chlorine
gas leak into the environment. After 9/11, the Federal Department of Homeland Security
expressed concern with municipal facilities with on-site chlorine gas due to the terrorism

threat.
B. REGULATORY COMPLIANCE/NPDES PERMIT

The City’s lagoon wastewater treatment facility has served it well over the years and
provides reasonably good removal of BOD and TSS. However, recent imposed effluent

limits are less than the WWTP’s removal capacity.

In June 2007, Order R5-2007-0056 was adopted. This order contained new WDRs for
both copper and zinc. The City performed a MZDS and requested dilution credits for
both copper and zinc. In addition, the City operated its DAF and RSF, which effectively
removed both constituents. As noted earlier, the DAF and RSF have limited capacity
and are subject to freezing during the winter months. As a result, these processes were

of little use during wintertime high flow periods.

In May 2010, Cease and Desist Order R5-2010-0064 was adopted. This order
established interim effluent limits for ammonia. In October 2012, Order R5-2012-0086
was adopted. This order included final ammonia limits based on the EPA’s 1999
Ammonia Criteria. In 2013, the EPA published new ammonia criteria, reflecting the
latest scientific knowledge on the toxicity of ammonia to fresh water aquatic life, including
freshwater mussels and gill-breathing snails. This new criteria supersedes the 1999
Ammonia Criteria which is the basis of the City’s 2012 NPDES permit. Although the
City’s current NPDES permit does not include the 2013 Ammonia Criteria, it is expected
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that future permits will. The regulatory ability to apply for ammonia dilution credits is
uncertain at this time. The City has little ability to improve ammonia removal in its
existing lagoon system. The existing lagoons fall short on nitrogen removal, in part, due
to the decomposition of organic material (wastewater and non-wastewater based) that
occurs in all the lagoons, as evidenced by the monitoring/testing efforts by City staff. As
a result, the more stringent ammonia limit in the City’s 2012 NPDES permit, as well as
new 2013 Ammonia Criteria, is driving the need to review other biological treatment

processes or augment the existing system with a nitrogen removal process.

As mentioned earlier, other downstream treatment processes have inadequate capacity
for providing treatment to remove other constituents, such as certain metals, identified
in the NPDES permit. In addition, the NPDES permit will require wintertime filtration
and higher level disinfection when Sacramento River flows exceed 400 cubic feet per
second (CFS).

C. AGING INFRASTRUCTURE

The City’s existing wastewater treatment facility was constructed in the mid 1970s. In
1999, the City added the DAF thickener and RSF system and other improvements in
order to provide higher quality effluent for the Mt. Shasta Resort and Golf Course and to
enable the City to discharge treated wastewater to the Sacramento River during the
spring and fall recreation seasons. The existing lagoons are in need of bank
stabilization improvements due to excessive erosion from wave action. In addition, the
lagoons could use some water level control structures to maintain the required two-foot
freeboard, as mandated in the NPDES permit. Currently, levels are controlled by
throttling valves so water levels are allowed to rise to within 6-inches of overtopping. It

is believed this practice has contributed to the known leak in Lagoon 5’s west dike.

The operations building is too small and does not contain the necessary ventilation
equipment required for an on-site laboratory. In addition, there is inadequate room for
future instrumentation that will be required to monitor the facility for compliance with the
NPDES permit. Finally, the operations building requires a new roof,

repairs/replacement of exposed eave lumber, and painting.
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D. REASONABLE GROWTH

The City of Mt. Shasta has had little population growth in the past six years with an
average of less than three new sewer connections per year in the City during that time.
Based on the City's 2003 Wastewater Treatment Plant Capacity Evaluation and the
improvements that have been implemented since, the WWTP is near its design
capacity. Currently, there are about 1,670 billable sewer and/or water accounts and an
estimated ADWF into the treatment plant of about 0.67 MGD, which represent a

wastewater flow equal to about 2,700 EDUs.

Currently, the WWTP serves mostly residential sewer connections, with few significant
industrial connections. The City sewer provides sewer service to a small downtown area, as
well as several schools including elementary, junior high, and high schools. Historical sewer
connection data from the City’s 2013 records is shown in Table 3. The values shown are
taken from the number of active sewer and water service accounts in the system. City staff
has suggested that a one-half percent growth rate would be reasonable for projecting the
number of future sewer services. In addition, a new industrial user, Crystal Geyser, plans to
occupy the existing Coca-Cola facility. According to Crystal Geyser, additional flows during
the first five years will be approximately 50,000 GPD. It is anticipated that the existing lagoon
system can handle this additional flow while plant improvements are made. However, it is
unclear how the City will handle wintertime effluent disposal after June 2017 when interim
limits for copper and zinc expire. Crystal Geyser has committed to paying for its portion of
the improvements. At full build-out, Crystal Geyser has indicated it could contribute up to
150,000 GPD into the City’s wastewater system.

The water quality of the potential Crystal Geyser facility is unknown at this time. If
Crystal Geyser connects to the City sewer, it will be required to perform some
pretreatment in order to meet discharge requirements defined in an Industrial Waste
Discharge Permit issued by the City. As a result, Crystal Geyser is not expected to

affect the proposed facilities influent wastewater quality.
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Table 3: Historic Number of Sewer Accounts

Year 2009 2010 2011 2012 2013

Number of Active Sewer Accounts 1658 1662 1662 1667 1670

% Change +0.2 +0.0 +0.3 +0.1 +0.2
Note:

1) Based on number of total active accounts, may include accounts that only have water service.
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ALTERNATIVES CONSIDERED

This section will discuss the various effluent disposal and treatment options considered

for Mt. Shasta to come into compliance with its 2012 NPDES permit.
A. DESIGN CRITERIA

Design criteria for the described treatment alternatives are presented in the technical
memorandum titled, “Preliminary Design Criteria Memorandum” contained in Appendix E.
Design criteria pertaining to construction of recommended infrastructure will be based on
City of Redding design and development standards and modified per City of Mt. Shasta

requirements.
B. DESCRIPTION — EFFLUENT DISPOSAL

Disposal typically drives the approach for wastewater treatment. For example, a direct
discharge to a river or stream requires a higher degree of treatment than irrigating
pastureland with little to no public access. However, developing a new site for land-applied
wastewater disposal can be very expensive. There is a desire on behalf of the City of Mt.
Shasta to explore options for eliminating its discharge to the upper Sacramento River to

relieve itself from the compliance requirements associated with the City’s NPDES permit.

Ultimately, the strategy for evaluating improvements to the City’s WWTP is dictated by
the future effluent disposal practices and associated discharge permit limitations.

Currently, the City utilizes three sites for effluent disposal:

e Sacramento River (during winter and early spring/late fall periods)

e Mt. Shasta Golf Course (irrigation season)

e Leach field (anytime effluent standards cannot be met when discharging to
the Sacramento River and MSGC)

In addition to these existing disposal practices, two new disposal options have been

identified:

e Wintertime effluent storage and summertime disposal via
wetlands/pastureland or tree irrigation

¢ Regionalization
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Figure 7 contains a graphical comparison of annual effluent disposal volumes, along
with precipitation amounts for the City’s three existing disposal sites for years 2004 to
2013. Note the amount of rainfall in 2005 was nearly equivalent to the 100-year rainfall,

and the total amount of effluent disposed in 2006 was significantly more as a result.
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Figure 7 — Historic Effluent Disposal Volumes

The following are descriptions of the City’s existing effluent disposal sites:

EXISTING DISPOSAL SITES

1) Leach Field

The City’s leach field disposal system is located on the south side of US Highway 89,
approximately 1.8 miles east of the intersection of Interstate 5 and US Highway 89,
refer to Figure 8. It consists of approximately 20,000 linear feet of percolation trench
from 8 to 12 feet deep taking up about half of the available 42 acres. Perforated
leach pipe is installed approximately 5 feet deep in the percolation trenches. There

are approximately 40 piezometers installed throughout the site which, accordingly to
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City staff, have always been dry. The property is owned by the United States Forest
Service (USFS) and use is granted through a long-term use permit. The disposal site
has a rated hydraulic capacity of 0.7 MGD.

~ ZOITY LEACHFIELD |
~(0-002)

\\ TO REDDING

Figure 8 — Existing Disposal Sites
Currently, the City operates the leach field as a backup disposal site for effluent
during plant upsets or when the MSGC is unable to accept treated effluent during
the irrigation season. Although this is the historic use of the leach field, there is no
language within the current permit that prevents the City from using the leach field
as a primary disposal site. However, increased use of the leach field will likely result
in increased regulatory burden including further studies, monitoring requirements,
and possibly more stringent groundwater criteria. Furthermore, the CVRWQCB has
expressed that the leach field be used as a backup disposal site when the City is
unable to discharge to the Sacramento River or the MSGC.

The current effluent limits for treated wastewater sent to the leach field are based on

water quality objectives. This is a lower standard and is more easily complied with.
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Future criteria may not allow incremental changes in pollutant concentration when
compared with background concentrations. Currently, the City monitors the leach
field at a single down-gradient monitoring well. In order to determine compliance
with certain groundwater limitations, the CVRWQCB has required that the City
evaluate its groundwater monitoring network to ensure there are one or more
background monitoring wells and a sufficient number of designated monitoring wells
down-gradient of the leach field. If the monitoring sites, established as a result of
this evaluation, indicate increased pollutant concentrations in the groundwater, the

permit will likely be reopened and modified.

In the 2012 NPDES permit, there is a requirement to perform a Leach Field Design
Investigation (LFDI) which addresses the hydraulic and subsurface treatment
capacity of the leach field facility. In addition, there is a requirement to perform a
Groundwater Monitoring Well Network Technical Report (GMWNTR). PACE hired
Lawrence and Associates, Redding, CA to perform these investigations. The LFDI
and GMWNTR are contained in Appendix F. A new down-gradient monitoring well

was drilled in mid-June 2014.

In 2010 and 2011, the City conveyed approximately 96 and 107 million gallons (MG),
respectively, to the leach field, in part because it had difficulty meeting requirements for
discharging to the Sacramento River and/or the MSGC. As indicated in Figure 9 in the
Leach Field Design Investigation, Appendix F, the additional discharge caused
elevated nitrate levels in the down-gradient monitoring well, although the levels were
less than the 10 ppm limitation for potable groundwater. These results suggest the
leach field has some impact on groundwater and that may be difficult to mitigate with

more stringent requirements if the facility were expanded.
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2) Golf Course Irrigation /WELL\
A /WELL
The City of Mt. Shasta implemented ! HﬁSE f// oG
WATER
improvements to their WWTP in 1999 / \ : )
to enable discharge of treated effluent /4 S EiiTh
Ji— e =
to the MSGC. Treated effluent is / S DRAN
SISKIYOU LAKE BLVD |—... /\ """"" / AERATION
conveyed to the 2.1 MG Pond No. 7 T e f A_5d Pk BUILDING
on the south side of the golf course, pav g V Gy INIERGERTOR = TS
see Figure 9. However, there is /» e \ X
piping and valving to convey effluent it COURSE/ 6" \/
to the 9 MG Pond No. 9 located “( \ \
southeast of the club house facilities. \ 6"\§LA_VALVE\
An irrigation pump station is located “
2.1 MG POND g
adjacent to Pond No. 7 that has a i
capacity of 0.5 to 0.6 MGD. There \ )
are approximately 69 acres of \ IRRIGATION PUMP
STATION
irrigated area throughout the golf
course. According to the General Figure 9 — MSGC Irrigation System

Manager, Mr. John Fryer, the golf course can accommodate all of the summertime
treated effluent the City can provide. If the City is unable to provide enough treated

effluent, irrigation demand is supplemented by two small irrigation wells.

During below average or average rainfall years, it is conceivable the golf course can
accommodate the entire treated effluent flow from the WWTP. However, during a
100-year rainfall year, and using typical evapotranspiration rates for the area, it is likely
the golf course irrigation demands would be less than the treated effluent generated by
the WWTP, due in part to some summertime rainfall. It is estimated the annual irrigation

usage on the golf course would be about 175 acre-feet (AC-FT).

3) Sacramento River

The City of Mt. Shasta’s Sacramento River discharge point is located about 0.7 miles

downstream of the Box Canyon Dam and Lake Siskiyou. High quality effluent is
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discharged to the river through a partially submerged diffuser at the end of the City’s
effluent pipeline. During the recreational season (November 16 to April 14), effluent is
discharged directly to the Sacramento River. With the addition of a tertiary treatment, the
CVRWAQCB revised the City’s waste discharge permit to allow an extended period of
discharge to the Sacramento River in the spring and fall (April 15 to June 14 and
September 16 to November 15). If the required Sacramento River discharge limits cannot

be achieved, effluent is discharged to the leach field.

A number of alternative effluent disposal site options were considered as part of this
study, including wetlands/pasture irrigation, additional subsurface disposal, tree irrigation,

and regionalization. Each alternative is described below:

POTENTIAL ALTERNATIVE DISPOSAL PRACTICES

1) Wetlands/Pasture Irrigation

The community of Mt. Shasta is nestled amongst an alpine setting at the base of Mt.
Shasta. The local flora consists of expansive conifer forests, interspersed with hardwoods
and some wet meadows. Irrigated pastureland in the region generally consists of small
parcels irrigated by ditched diversions from local water courses. The largest irrigated

properties occur along the Interstate 5/0ld Stage Road corridor through central Mt. Shasta.

There are eight properties, comprising about 132 acres, located west of Interstate 5 and
north and south of Hatchery Lane, which have been developed for pasture irrigation or
wetlands. The largest property (located south of Hatchery Lane) is a 41-acre parcel that is
a designated wetlands mitigation site developed to offset impacts to wetlands resulting from
previous development on the east side of Interstate 5. In addition, the parcel contains a
number of deed restrictions that limit impacts and prevent future development of the
property.

Combined with the properties to the north and south of the “wetlands” parcel, it is
estimated there are about 92 acres of usable area for application of treated wastewater
effluent. Figure 10 shows the subject properties along with the infrastructure
necessary to develop the sites for wastewater disposal. Note there are buffer zones

required to water courses, private property lines, and road rights-of-way. In addition,
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tailwater collection facilities, consisting of berm or ditch diversions and pump stations

are required to prevent applied wastewater from entering water courses.

. (E) INTERCEPTOR -
| SEWER

e i

\—17 ACRES

EFFLUENT PIPELINE
IRRIGATION PUMF’ STATION |-

W
\—RETURN PUMP STATION, TYP|

Figure 10 — Pasture Irrigation and Wetlands Disposal
A treated effluent pipeline would need to be installed between the WWTP and a new
irrigation pump station located along Old Stage Road. Any wastewater collected by
the tailwater return facilities would be conveyed to the existing interceptor sewer on
Old Stage Road.

Wastewater would be applied to the area at agronomic rates throughout the
irrigation season. However, any runoff caused by over irrigating or rainfall within
24 hours of the last application would need to be returned to the WWTP for
treatment. Unlike treated wastewater applied on the MSGC, irrigation water for
pasturelands or wetlands is not subject to the same filtration and disinfection
standards.

Based on estimated evapotranspiration (ET) rates for irrigated pasture in the area,
and accounting for some rainfall during the irrigation season based on historical
100-year rainfall data, it is estimated approximately 31 inches of treated wastewater

could be applied to the properties between May and September, refer to Table 4.
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Table 4 : Pasture/Wetland Irrigation Agronomic Rate Determination

. Pan to Agronomic Miniml{m
Month Rainfall 2 | ETo Rate 3 Pasture ET AR Potential
Inch/Month | Inch/Month c Pas_ttfre Inch/Month Irrigation Irrigation 6
oefficient4 Inch/Month Days/Month
OCT 4.61 3.8 0.76 2.9 0.0 17
NOV 2.1 1.2 0.73 0.9 0.0 8
DEC 5.01 0.7 0.71 0.5 0.0 2
JAN 15.62 0.8 0.72 0.6 0.0 18
FEB 8.03 1.3 0.74 1.0 0.0 12
MAR 5.04 3.0 0.76 2.2 0.0 2
APR 7.70 4.7 0.78 3.7 0.0 5
MAY 2.65 6.8 0.78 5.3 3.2 11
JUN 0.46 7.8 0.78 6.1 6.8 18
JUL 0.08 9.7 0.78 7.6 9.0 21
AUG 0.05 8.1 0.78 6.4 7.6 31
SEP 1.06 5.7 0.78 4.5 4.1 21
TOTAL | 5242 | 536 | | 415 | 305 | 166
NOTES:
1) 100-yr rainfall based on Station Mt. Shasta City Precipitation Long-Duration-Frequency Table from
DWR Bulletin 195, October 1976.
2) 100-yr rainfall of 63.22 (1948-2010 Western Regional Climate Center) spread in proportion to 2010
monthly data. 2010 selected based on similarity to 100-yr precipitation looking at last 20 yrs.
3) Potential ETo based on 9 years of data for Station Glenburn Evaporation from Water Surface, DWR
Bulletin 73-79, Nov 1979.
4) Pasture evapotranspiration ratio determined from DWR Bulletin 73-79, Nov 1979.
5) Effluent applied May through Sept. Application rate = (ET - Precip) * 1.2 Irrigation Application
Efficiency Factor

This translates to about 76.6 million gallons during the irrigation season, or about

23 percent of the City’s annual effluent disposal needs during a 100-year rainfall year.

The actual disposal capacity is likely significantly less because much of the wetlands parcel
is wet throughout the year. Thus, wetland vegetation already has adequate water supply.
Applying additional treated effluent could 1) cause site runoff and/or 2) accumulate in site
ponds which would not likely be allowed by the CVRWQCB. Rather than applying treated
effluent at agronomic rates, another option is to develop the wetlands parcel into shallow
wetland water holding impoundments designed to accommodate treated wastewater. The

primary disposal mechanisms would be evaporation, evapotranspiration, and percolation.
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Factors that make this option infeasible are as follows:

Current deed restrictions on the parcel essentially prevent any disturbance, unless
agreed upon by the property owner and US Army Corps of Engineers. This issue is

probably not insurmountable, but would be time consuming and costly to implement.

e The wetlands parcel has a considerable amount of elevation change,
sloping east to west. To maximize use of the site would require significant

terracing and grading.

Since no water would be allowed to run off-site, the wetlands would need to
accommodate not only wastewater, but the 100-year rainfall, which is over 60-inches

per year, leaving less volume to accommodate treated wastewater.

Table 5 contains a total project cost estimate to develop 91 acres of irrigation area
along the Interstate 5 corridor through central Mt. Shasta. The $7.6M cost translates
to about $100 per 1,000 gallons, or about $83,000 per acre. These costs do not
include annual operation and maintenance costs, which would be significant. For
comparison, the City conveys about 50 MG per year to the MSGC and receives
payment of $310 per MG or $14,000 annually’. In addition, the golf course is
responsible for all operation and maintenance (O&M) expenses associated with use

of the treated effluent.

1 Based on 2013 Title 22 rate and 2009 to 2013 Title 22 use.
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Table 5: Pasture/Wetland Irrigation Cost Estimate

ITEM INSTALLED COST
NO. DESCRIPTION QTY UNIT UNIT TOTAL
1 Irrigation Sprinkler System 92 AC $15,000 $1,380,000
2 Runoff Return Facilities 4 EA $165,000 $660,000
3 Diversion V-Ditch 1,000 LF $55 $55,000
4 Border Ditch/Dike 11,000 LF $50 $550,000
5 Field Fencing 6,000 LF $17 $102,000
6 Slide Gates 4 EA $5,000 $20,000
7 Irrigation Pump Station 1 LS $300,000 $300,000
8 Pipeline From WWTP 12,500 LF $100 $1,250,000
9 Return FM 4,500 LF $80 $360,000
10 Manhole 1 EA $5,000 $5,000
11 Misc 1 LS $100,000 $100,000
Subtotal $4,782,000
Contingency @ 20%: $956,000
TOTAL ESTIMATED CONSTRUCTION COST: $5,738,000
Site Acquisition/Easements: $400,000
Indirect/Engineering @ 25% $1,435,000
TOTAL ESTIMATED PROJECT COST (Feb 2014) $7,573,000

Due to the high capital and O&M cost to develop pasture/wetland irrigation and the fact

that the City has an existing customer (MSGC) willing and able to take the majority of

the City’s summertime treated effluent, and pay for it, we do not feel this is a wise use

of the City’s resources.

2) Additional Subsurface Disposal

The City’s existing subsurface (leach field) disposal system was described earlier.

As indicated, the City is only utilizing about half of the existing 42-acre site. Figure 7
shows the City discharged about 107 MG of treated effluent to the leach field in

2011, or about 41 percent of the total effluent generated. Figure 9 in the LFDI

reveals a noticeable increase in nitrate in down-gradient groundwater at the end of

2011, presumably from the increased volume of treated effluent. The LFDI also
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suggests the existing leach field has considerably more hydraulic capacity than the
current rated capacity of 0.7 MGD, possibly up to 5.9 MGD. However, as indicated,
the overall site capacity will likely be determined by the impact of nitrate contribution

to the underlying groundwater.

The 2011 disposal volume correlates to an average daily flow of about 0.29 MGD, which is
about 40 percent of the theoretical 0.7 MGD design capacity. It is unclear how much
additional effluent could be added to the site before down-gradient nitrate levels begin to
approach the drinking water standard of 10 mg/l. However, based on the observed
correlation between applied effluent and nitrate in the groundwater, it is likely increased
subsurface disposal will lead to increased nitrate in the groundwater. For this reason,

expanding the existing leach field site poses unknown risks for future regulatory compliance.

There are other USFS lands in the vicinity of south Mt. Shasta that may be
conducive to use for subsurface disposal, see Figure 11. Site 6 contains the City’s
existing leach field disposal site. Site 1 is a 39 acre site located west of the WWTP
but encompasses a portion of Box Canyon in which the Sacramento River flows
through. Due to the steep, rocky topography and proximity to the river, this site is

ruled out as a potential effluent disposal site.

Final Preliminary Engineering Report 31 City of Mt. Shasta
and Feasibility Study 111.44



CaEi—F T A
USFS LAND ;
39 AC e,
{\| SACRAMENTO > g
\ RIVER

Figure 11 — Possible Subsurface Disposal
Site 2 is a 138 acre USFS parcel located southeast of the existing WWTP, south of
Interstate 5 and the Union Pacific railroad right-of-way. Because the site is just
up-gradient from the Sacramento River, future regulatory compliance may be more

challenging.

Sites 3, 4, and 5 comprise approximately 1,000 acres of USFS land located north
and east of the City’s existing leach field disposal site (Site 6). Although no
subsurface geological studies have been performed as part of this study, USDA Soil
Resource Report maps suggest moderate to rapidly permeable soils. The soils
range from 30 to 50 percent Neer gravelly sandy loam and 35 to 40 percent sandy
loam. These soils are well suited for Douglas-fir, ponderosa pine, and incense
cedar. ltis likely these sites have similar percolation characteristics as the City’s

existing leach field disposal facility.

The City’s existing 42-acre leach field disposal site makes up about 9% of the land
available at Site 6. Below is a list of considerations for expanding use of subsurface

facilities for effluent disposal:
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e Site 6 makes the most sense because:

o The City’s effluent disposal pipeline and related infrastructure is
already extended to this site.

o There is an additional 434 acres of area available.

o Percolation rates and depth to groundwater are favorable.

o There is ample room to expand on-site.

e Improving nitrogen removal at the WWTP is one way to help mitigate
impacts of nitrate to groundwater. However, as will be discussed later,
these improvements are costly. Since nitrogen compounds are driving the
need for additional treatment for river discharge, it would not make sense
to develop nitrogen removal facilities at the WWTP and spend an
additional $80,000 to $100,000 per year to pump effluent to subsurface
disposal. Although, with improved nitrogen removal at the WWTP,

compliance with groundwater quality standards could be much easier.

3) Tree Irrigation

Similar to pasture irrigation, fast growing trees have been successfully used in
recent years for effluent disposal. Trees, such as hybrid poplars and willows provide

the following advantages:

e Agronomic uptake of treated effluent can be higher than grass crops, thus
allowing for increased effluent disposal volumes per acre.

e The accelerated growth shortens the investment return time because
harvested trees have market value as lumber, biomass for co-generation

facilities, or wood chips.
Some disadvantages of tree irrigation are as follows:

e Requires more annual maintenance than grass crops to protect the trees
from disease and pests.

e Any return on investment is dictated by the time it takes for the trees to
mature. For example, smaller trees can be sold as biomass or wood chips

after 10-12 years. However, larger trees used in the lumber market can
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take up to 20 years to mature.
e Similar to any land disposal practice, trees are irrigated only during the
growing season at agronomic rates. Thus, a separate wintertime disposal

practice is still required.

While successfully used for effluent and sludge disposal in many communities, we
do not feel development of a tree irrigation site is a good fit for Mt. Shasta because
the City already has an agreement with the MSGC to take all of the summertime
treated effluent the City can produce in all but the wettest years. The golf course
reimburses the City for a portion of its treatment and pumping costs, and there are

no maintenance costs borne by the City after the treated effluent is delivered.

4) Regionalization

Where feasible, regionalization with other nearby communities is favorable due to
reduced impacts on the environment. However, it is not always a cost-effective or
politically-favorable approach. The nearest WWTPs to the City of Mt. Shasta are the
City of Dunsmuir ten miles to the south and the City of Weed twelve miles to the
north. Conveyance of wastewater to either facility would require a large lift station

and force main. It is estimated the pipeline itself would cost $12M to $15M.

The City of Weed has two WWTPs: 1) a lagoon system, and 2) an Imhoff
tank/trickling filter. Treated effluent is stored in on-site lagoons and conveyed to
percolation beds during the winter and alfalfa irrigation during the summer. Both
City of Weed treatment and disposal facilities have limited surplus capacity and
would require significant improvements to accommodate wastewater from the City of
Mt. Shasta.

The City of Mt. Shasta’s WWTP is located 10 miles upstream of the City of
Dunsmuir's WWTP. The City of Dunsmuir's WWTP is located on a small widened
area between the Sacramento River and the Cascade Mountain Range. The WWTP
process consists of an oxidation ditch, secondary clarifiers, and tertiary sand filtration.

The Dunsmuir WWTP has a peak wet weather design capacity of 2.0 MGD.

In general, oxidation ditch plants are an economical biological treatment process for
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small plants but not always for larger facilities. In addition, nitrogen removal is more
challenging requiring precise controls and experienced operators. Furthermore, it is
difficult to expand the capacity of an oxidation ditch. Given the Dunsmuir WWTP’s
existing capacity, limited footprint, and remoteness, it is not considered a viable site
for significant expansion. For these reasons, regionalization with a neighboring
community for providing wastewater treatment and disposal is deemed impractical

and will not be considered further.

EFFLUENT DISPOSAL ALTERNATIVE DEVELOPMENT

In order to remove itself from the regulatory umbrella when discharging to the
Sacramento River, the City desires to evaluate effluent disposal options that would
eliminate its discharge to the river. In order to eliminate the river discharge, the City
would need to 1) find another wintertime disposal practice or 2) store treated effluent
until summertime disposal can be employed. Crop or tree irrigation is limited to the
growing season — non-winter season. There are not any other viable surface water
disposal sites in the vicinity of Mt. Shasta that would be subject to less regulatory
restrictions than the upper Sacramento River. The only other viable wintertime disposal
process that has less regulatory burden than river disposal is subsurface disposal.
Based on this, we have established the following disposal options for eliminating the

need to discharge treated effluent to the upper Sacramento River:
Disposal Option 1: Wintertime effluent storage and summertime irrigation.

Disposal Option 2: Partial wintertime effluent storage with leach field disposal

and summertime irrigation.

Disposal Option 1- Wintertime Effluent Storage and Summertime Irrigation

We evaluated the City’s wintertime storage needs by considering incoming raw
wastewater flows, 100-year rainfall, evaporation, percolation, and evapotranspiration
on irrigated land. Table 6 contains a month-by-month breakdown of these parameters
along with footnotes describing a number of assumptions used in the hydraulic
balance. Essentially, effluent storage ponds need to be designed to accommodate

incoming wastewater flows during a 100-year rainfall year, as well as rainfall the
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facilities will collect during this period. There are always minor losses from evaporation
and percolation. We assumed the irrigation season begins in May and ends in
September, which generally coincides with the MSGC'’s irrigation season most years.
As indicated in Table 6, if there was no wintertime discharge to the Sacramento River,
the City would need to utilize all 70 AC-FT of its existing lagoon capacity as effluent
storage and about 842 acres of additional irrigation area to prevent accidental
discharges of wastewater. Currently, the City has about 69 AC of irrigation area
available at the golf course. Therefore, the irrigation area would need to increase by
774 AC. To reduce the irrigation area, additional effluent storage could be constructed
on-site. It is estimated an additional 79 Ac-Ft of storage could be constructed at the
WWTP, which would maximize the developable use of the site, see Figure 12. If this
were accomplished, it would reduce the required irrigation area to about 449 acres or

an additional 380 acres, see Table 7.
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Table 6: Effluent Disposal Option 1 Hydraulic Balance - No Additional Effluent Storage File: Water Balance with Min Perc.xls
City of Mt. Shasta Job #: 111.44
Wastewater Treatment and Effluent Disposal Feasibility Study Date: 5/30/2014
100-Year Rainfall & 2010 Monthly Flow Percolation Rate Calibration By: GM
Effluent Storage (Winter) & Pasture/Wetland (Summer)
PASTURE SEWAGE RESERVOIR & OXIDATION PONDS ESTIVATED | Evap Pan a| Average
11 vap Pan
onmy | RANFALLY | ET, RATE® PAN TO PASTURE ET AGRONOMIC P’gTE'mlTJI'Z'\L Ouonns AOWE” | TO STORAGE | TO STORAGE Rg'?‘g:kég” PAN TO EVAPORATION IRRIGATION |GOLF COURSE| LEACH FIELD | LEACH FIELD R'XE_R RIVER PERRECSCI)EFA\\/'ﬁL)RN . TAR'Em;ER Csigl\éi'ég‘ TOTALIN | Glenburn | Annual
Inch/Month | Inch/Month PASTURE Inch/Month IRRIGATION® | ool cATION® | DESIGNRATIO | MGMonth | Ac-FuMonth | Ac-FtMonth | REoervOR i chiMonth Ac-Ft/Month Ac-FtMonth | Ac-Ft/iMonth | Ac-Ft/Month MGD Fumonth | MCP Ac-Ft/Month | Ac-Ft/Month Ac-Ft STORAGE | A10344102 | Rainfall
COEFFICIENT Inch/Month COEFFICIENT Ac-Ft (mm) (Inches)
Days/Month
50.34
OCT 4.61 3.8 0.76 2.9 0.0 17 20.98 64.4 5.4 0.881 3.3 0.8 298.4 0.0 0.0 0.00 0.00 0.00 1.4 18.8 -211.9 0.0 96 4.61
NOV 2.11 1.2 0.73 0.9 0.0 8 20.31 62.3 2.5 0.801 1.0 0.4 140.4 0.0 0.0 0.00 0.00 0.00 25 8.8 -69.7 0.0 31 2.11
DEC 5.01 0.7 0.71 0.5 0.0 2 25.41 78.0 5.8 0.801 0.5 0.4 35.1 0.0 0.0 0.00 0.00 0.00 3.9 2.2 46.7 46.7 17 5.01
JAN 15.62 0.8 0.72 0.6 0.0 18 33.11 101.6 18.2 0.801 0.6 0.5 315.9 0.0 0.0 0.00 0.00 0.00 4.8 19.9 -181.5 0.0 20 15.62
FEB 8.03 1.3 0.74 1.0 0.0 12 35.43 108.7 9.4 0.801 1.1 0.9 210.6 0.0 0.0 0.00 0.00 0.00 5.3 13.3 -85.5 0.0 34 8.03
MAR 5.04 3.0 0.76 2.2 0.0 2 30.76 94.4 5.9 0.801 2.4 2.4 35.1 0.0 0.0 0.00 0.00 0.00 6.0 2.2 59.0 59.0 75 5.04
APR 7.70 4.7 0.78 3.7 0.0 5 30.50 93.6 9.0 0.744 35 35 87.8 0.0 0.0 0.00 0.00 0.00 6.0 5.5 10.9 69.9 120 7.70
MAY 2.65 6.8 0.78 5.3 3.2 11 25.43 78.1 3.1 0.744 5.0 5.0 193.1 0.0 0.0 0.00 0.00 0.00 6.0 12.2 -110.8 0.0 172 2.65
JUN 0.46 7.8 0.78 6.1 6.8 18 22.38 68.7 0.5 0.744 5.8 5.6 315.9 0.0 0.0 0.00 0.00 0.00 5.8 19.9 -238.1 0.0 199 0.46
JUL 0.08 9.7 0.78 7.6 9.0 21 23.49 72.1 0.1 0.744 7.2 5.8 368.6 0.0 0.0 0.00 0.00 0.00 4.8 23.2 -283.8 0.0 246 0.08
AUG 0.05 8.1 0.78 6.4 7.6 31 22.19 68.1 0.1 0.744 6.1 4.2 544.1 0.0 0.0 0.00 0.00 0.00 4.2 34.3 -450.0 0.0 207 0.05
SEP 1.06 5.7 0.78 4.5 4.1 21 20.71 63.6 1.2 0.744 4.2 2.5 368.6 0.0 0.0 0.00 0.00 0.00 3.5 23.2 -286.4 0.0 145 1.06
TOTAL | 5242 53.6 [ 415 30.5 166 [ 310.7 953.6 [ 61.2 40.8 32.0 2913.3 0.0 0.0 0.0 54.2 183.5 [ -1801.2 1362 52.42
CONSTANTS
Storage pond runoff area (acres): A 14
Average storage pond water surface (acres): B 12
Irrigation area (acres): C
Storaae pond percolation rate @ 12 ft WL (in/day'™: D 0.20 5.9E-06 cm/sec
Current ADWF (MGD): E 0.70 65.3 Ac-Ft/Month
Irrigation Application Efficiency Factor F 1.2
Offseason Irrigation Rate (in/day) G 0.25
Tailwater recovery percent of applied water H 0.063

NOTES:

CENOUA WNE

100-year rainfall based on Station Mt. Shasta City Precipitation Long-Duration-Frequency Table from DWR Bulletin 195, October 1976.
100-year rainfall of 63.22 inches for years 1948-2010 from Western Regional Climate Center spread in proportion to 2010 monthly data. 2010 selected based on similarity to 100-year annual precipitation looking at the past 20 years
. Potential ET, based on 9 years of data for Station Glenburn Evaporation from Water Surface, DWR Bulletin 73-79, November 1979.
. Pasture evapotranspiration ratio determined from DWR Bulletin 73-79, November 1979.
Effluent applied May through September. Application rate = (ET - Precipitation) * 1.2 Irrigation Application Efficiency Factor
. Effluent applied in October through April based upon minimum irrigation days and historical offseason irrigation rate.
Sewage flow based upon 2012 monthly average dry weather flow, Qmonth/ADWF Design Ratios x Design ADWF.

. Reservoir and oxidation ponds evaporation pan ratios from “Penman-Monteith Estimates of Reservoir Evaporation”; Marvin E. Jensen, Hon. M.ASCE; Avry Dotan; and Roland Sanford.
Reservoir percolation and evaporation rates take into account the surface area inundated. Evaporation includes oxidation pond area.
10. Percolation rate adjusted to calibrate initial and final pond values to those calculated for 2010 (50.34 Ac-Ft and 51.5 Ac-Ft respectively) while not exceeding pond capacit

11. Worst case maximum possible discharge based on Sept 15 - June 14 discharge period, 20:1 river to effluent dilution and no discharge when river flows exceed 400 CFS. Assumes no bypass needed as a result of plant upsel
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Table 7: Effluent Disposal Option 1 Hydraulic Balance - Additional Effluent Storage File: Water Balance with Min Perc.xls
City of Mt. Shasta Job #: 111.44
Wastewater Treatment and Effluent Disposal Feasibility Study Date: 5/30/2014
100-Year Rainfall & 2010 Monthly Flow Percolation Rate Calibratior By: GM
Effluent Storage (Winter) & Pasture/Wetland (Summer) With Additional Effluent Storage
PASTURE SEWAGE RESERVOIR & OXIDATION PONDS ESTIMATED |Evap Pan A| Average
RAINFALL *? | ET,RATE?® PAN TO AGRONOMIC MINIMUM Quontd/ ADWF 7 | TO STORAGE | TO STORAGE RAINFALL ON PAN TO EVAPORATION IRRIGATION GOLF LEACH FIELD | LEACH FIELD RIVER™ RIVER RESERVOIR B TAILWATER | CHANGE IN TOTAL IN Glepnburn Annual
MONTH | chiMonth | Inch/Month PASTURE PASTUREET | IGATION® | POTENTIAL | pesienRrATIO | MGMonth | Ac-Fumonth | STORACE | peservolr Ac-FtMonth | COURSEAC |5 cimonth MGD Ac- mgp | PERCOLATION RETURN STORAGE | S1ORAGE | A10344102| Rainfall ?
4 Inch/Month 6 Ac-Ft/Month s| Inch/Month Ac-Ft/Month Ft/Month Ft/Month Ac-Ft/Month Ac-Ft/Month Ac-Ft
COEFFICIENT Inch/Month IRRIGATION COEFFICIENT Ac-Ft (mm) (Inches)
50.34
OCT 4.61 3.8 0.76 2.9 0.0 17 20.98 64.4 5.4 0.881 3.3 0.8 159.0 0.0 0.0 0.00 0.00 0.00 1.4 10.0 -81.3 0.0 96 4.61
NOV 2.11 1.2 0.73 0.9 0.0 8 20.31 62.3 2.5 0.801 1.0 0.4 74.8 0.0 0.0 0.00 0.00 0.00 2.5 4.7 -8.2 0.0 31 2.11
DEC 5.01 0.7 0.71 0.5 0.0 2 25.41 78.0 5.8 0.801 0.5 0.4 18.7 0.0 0.0 0.00 0.00 0.00 3.9 1.2 62.0 62.0 17 5.01
JAN 15.62 0.8 0.72 0.6 0.0 18 33.11 101.6 18.2 0.801 0.6 0.5 168.3 0.0 0.0 0.00 0.00 0.00 4.8 10.6 -43.2 18.8 20 15.62
FEB 8.03 1.3 0.74 1.0 0.0 12 35.43 108.7 9.4 0.801 1.1 0.9 112.2 0.0 0.0 0.00 0.00 0.00 5.3 7.1 6.7 25.5 34 8.03
MAR 5.04 3.0 0.76 2.2 0.0 2 30.76 94.4 5.9 0.801 2.4 2.4 18.7 0.0 0.0 0.00 0.00 0.00 6.0 1.2 74.4 99.9 75 5.04
APR 7.70 4.7 0.78 3.7 0.0 5 30.50 93.6 9.0 0.744 3.5 3.5 46.8 0.0 0.0 0.00 0.00 0.00 6.0 2.9 49.3 149.2 120 7.70
MAY 2.65 6.8 0.78 5.3 3.2 11 25.43 78.1 3.1 0.744 5.0 5.0 102.9 0.0 0.0 0.00 0.00 0.00 6.0 6.5 -26.3 122.9 172 2.65
JUN 0.46 7.8 0.78 6.1 6.8 18 22.38 68.7 0.5 0.744 5.8 5.6 168.3 0.0 0.0 0.00 0.00 0.00 5.8 10.6 -99.9 23.1 199 0.46
JUL 0.08 9.7 0.78 7.6 9.0 21 23.49 72.1 0.1 0.744 7.2 5.8 196.4 0.0 0.0 0.00 0.00 0.00 4.8 12.4 -122.5 0.0 246 0.08
AUG 0.05 8.1 0.78 6.4 7.6 31 22.19 68.1 0.1 0.744 6.1 4.2 289.9 0.0 0.0 0.00 0.00 0.00 4.2 18.3 -211.8 0.0 207 0.05
SEP 1.06 5.7 0.78 4.5 4.1 21 20.71 63.6 1.2 0.744 4.2 2.5 196.4 0.0 0.0 0.00 0.00 0.00 3.5 12.4 -125.1 0.0 145 1.06
TOTAL | 52.42 53.6 | [ 41.5 [ 30.5 | 166 | [ 310.7 | 953.6 [ 61.2 | [ 40.8 | 32.0 | 1552.3 | 0.0 0.0 0.0 54.2 97.8 -525.9 1362 52.42
CONSTANTS
Storage pond runoff area (acres): A 14
Average storage pond water surface (acres) B 12
Additional Effluent Storaae (Ac-Fti'? c 79
Irrigation area (acres): D
Storage pond percolation rate @ 12 ft WL (in/day™%: E 0.20 5.9E-06 cm/sec
Current ADWF (MGD): F 0.70 65.3 Ac-Ft/Month
Irrigation Application Efficiency Factol G 1.2
Offseason Irrigation Rate (in/day’ H 0.25
Tailwater recovery percent of applied watel [ 0.063

NOTES:

1. 100-year rainfall based on Station Mt. Shasta City Precipitation Long-Duration-Frequency Table from DWR Bulletin 195, October 197€

2. 100-year rainfall of 63.22 inches for years 1948-2010 from Western Regional Climate Center spread in proportion to 2010 monthly data. 2010 selected based on similarity to 100-year annual precipitation looking at the past 20 ye:
3. Potential ET, based on 9 years of data for Station Glenburn Evaporation from Water Surface, DWR Bulletin 73-79, November 1979.

4. Pasture evapotranspiration ratio determined from DWR Bulletin 73-79, November 1979

5. Effluent applied May through September. Application rate = (ET - Precipitation) * 1.2 Irrigation Application Efficiency Fact

6. Effluent applied in October through April based upon minimum irrigation days and historical offseason irrigation rat

7. Sewage flow based upon 2012 monthly average dry weather flow, Qmonth/ADWF Design Ratios x Design ADWF

8. Reservoir and oxidation ponds evaporation pan ratios from "Penman-Monteith Estimates of Reservoir Evaporation"; Marvin E. Jensen, Hon. M.ASCE; Avry Dotan; and Roland Sanfor

9. Reservoir percolation and evaporation rates take into account the surface area inundated. Evaporation includes oxidation pond area

10. Percolation rate adjusted to calibrate initial and final pond values to those calculated for 2010 (50.34 Ac-Ft and 51.5 Ac-Ft respectively) while not exceeding pond capacil

11. Worst case maximum possible discharge based on Sept 15 - June 14 discharge period, 20:1 river to effluent dilution and no discharge when river flows exceed 400 CFS. Assumes no bypass needed as a result of plant upse
12. Additional effluent storage utilizes all suitable area at the WWTP as storage, 10 ft water depth, 2:1 side slopes, 12 ft wide dike top and 2 ft of freeboarc
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Securing this much additional irrigation area would be very challenging. As was
discussed previously, the amount of available irrigation area along the west side of

Interstate 5, north of Ream Avenue, is about 92 AC.

' (E) LAGOONS, TYP
/TOTAL (E) STORAGE
Z VOLUME: 69.9 A

(N) STORAGE LAGOON, TYP?
TOTAL (N) STORAGE
VOLUME: 79.3 AC-FT

Figure 12 — Additional Effluent Storage at WWTP Site
Due to the unavailability of required irrigation area, it would be necessary to develop
other less desirable lands for tree irrigation. The costs to secure and develop these
lands for irrigation, extend infrastructure to convey treated effluent, and construct

additional effluent storage make this option impractical.

Final Preliminary Engineering Report 39 City of Mt. Shasta
and Feasibility Study 111.44



Disposal Option 2-Partial Wintertime Effluent Storage with Leach Field Disposal

and Summertime Irrigation

Disposal Option 2 is similar to Option 1 except that some wintertime disposal to the
leach field would take place. We performed a similar hydraulic balance considering
the factors described in Option 1, except we assumed up to 0.7 MGD of wastewater
would be pumped to the leach field disposal area. During a 100-year rainfall year,
the City would need an additional 170 AC-FT of effluent storage. Currently, the City
has about 70 AC-FT of lagoon capacity. The 0.7 MGD disposal to the leach field
represents over seven times the amount of effluent discharged to the leach field in
2010 and 2011 when elevated nitrate levels were observed in the down-gradient
monitoring well. It is unclear what impacts the additional effluent would have on
down-gradient groundwater, but the 2010 and 2011 data suggests nitrate levels

would rise with increased effluent disposal.

It is difficult to predict the impacts of nitrate in the groundwater even if the City’s
existing leach field were expanded. Because of this uncertainty and the threat of
increased regulation if the leach field were expanded, we feel any option relying
upon expansion of or increased effluent to the leach field is too risky. Therefore, we

believe Disposal Option 2 is not viable.
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Table 8: Effluent Disposal Option 2 Hydraulic Balance - Effluent Storage Wintertime File: Water Balance with Min Perc.xls

City of Mt. Shasta Job #: 111.44
Wastewater Treatment and Effluent Disposal Feasibility Study Date: 5/30/2014
100-Year Rainfall & 2010 Monthly Flow Percolation Rate Calibratior By: GM

Effluent Storage (Winter) & Leachfield (Summer)

PR MINIMUM SRS S OXIE\//AAT:D%’\;ZCT)IE?\IS = RESERVOIR ESTIMATED |Evap Pan A| Average
RAINFALL ON GOLF RIVER TAILWATER CHANGE IN
PSATION fcouRse. el LEACHTELD | LEACHPED| MY | AN | o mone | “merum | Stomace | STALN | Sk | s
COEFFICIENT* Inch/Month Inch/Month IIEI:;GS;-\J(I;)II\;G DESIGN RATIO MG/Month Ac-Ft/Month Ac-Ft/Month COEEFICIENT® Inch/Month Ac-Ft/Month Ft/Month Ft/Month Ac-Ft/Month Ac-Ft/Month Ac-Ft Ac-Ft (mm) (Inches)
50.34
OCT 4.61 3.8 0.76 2.9 0.0 17 20.98 64.4 5.4 0.881 3.3 0.8 0.0 0.0 48.1 0.52 0.00 0.00 1.4 0.0 19.6 69.9 96 4.61
NOV 211 1.2 0.73 0.9 0.0 8 20.31 62.3 2.5 0.801 1.0 0.4 0.0 0.0 61.9 0.67 0.00 0.00 2.5 0.0 0.0 69.9 31 211
DEC 5.01 0.7 0.71 0.5 0.0 2 25.41 78.0 5.8 0.801 0.5 0.4 0.0 0.0 64.4 0.70 0.00 0.00 3.9 0.0 15.2 85.1 17 5.01
JAN 15.62 0.8 0.72 0.6 0.0 18 33.11 101.6 18.2 0.801 0.6 0.5 0.0 0.0 64.4 0.70 0.00 0.00 4.8 0.0 50.1 135.1 20 15.62
FEB 8.03 1.3 0.74 1.0 0.0 12 35.43 108.7 9.4 0.801 1.1 0.9 0.0 0.0 64.4 0.70 0.00 0.00 5.3 0.0 47.5 182.6 34 8.03
MAR 5.04 3.0 0.76 2.2 0.0 2 30.76 94.4 5.9 0.801 2.4 2.4 0.0 0.0 64.4 0.70 0.00 0.00 6.0 0.0 275 210.1 75 5.04
APR 7.70 4.7 0.78 3.7 0.0 5 30.50 93.6 9.0 0.744 3.5 3.5 0.0 0.0 64.4 0.70 0.00 0.00 6.0 0.0 28.7 238.8 120 7.70
MAY 2.65 6.8 0.78 5.3 3.2 11 25.43 78.1 3.1 0.744 5.0 5.0 0.0 18.1 64.4 0.70 0.00 0.00 6.0 0.0 -12.4 226.4 172 2.65
JUN 0.46 7.8 0.78 6.1 6.8 18 22.38 68.7 0.5 0.744 5.8 5.6 0.0 38.8 64.4 0.70 0.00 0.00 5.8 0.0 -45.4 181.0 199 0.46
JUL 0.08 9.7 0.78 7.6 9.0 21 23.49 72.1 0.1 0.744 7.2 5.8 0.0 51.4 64.4 0.30 0.00 0.00 4.8 0.0 -54.3 126.8 246 0.08
AUG 0.05 8.1 0.78 6.4 7.6 31 22.19 68.1 0.1 0.744 6.1 4.2 0.0 43.3 64.4 0.30 0.00 0.00 4.2 0.0 -47.9 78.8 207 0.05
SEP 1.06 5.7 0.78 4.5 4.1 21 20.71 63.6 1.2 0.744 4.2 25 0.0 23.3 64.1 0.30 0.00 0.00 3.5 0.0 -28.5 50.3 145 1.06
TOTAL | 52.42 | 53.6 | [ 41.5 [ 30.5 | 166 | [ 310.7 | 953.6 [ 61.2 | [ 40.8 | 32.0 | 0.0 | 175.0 | 753.6 | [ 00 [ [ 54.2 [ 0.0 | 0.0 | 1362 52.42
CONSTANTS
Storage pond runoff area (acres): A 14
Average storage pond water surface (acres) B 12
Irrigation area (acres): C
Storage pond percolation rate @ 12 ft WL (in/day®; D 0.20 5.9E-06 cm/sec 92.05479452
Current ADWF (MGD): E 0.55 51.3 Ac-Ft/Month
Irrigation Application Efficiency Factol F 1.2
Offseason Irrigation Rate (in/day, G 0.25
Tailwater recovery percent of applied watel 0.063

NOTES: 1. 100-year rainfall based on Station Mt. Shasta City Precipitation Long-Duration-Frequency Table from DWR Bulletin 195, October 197€

2. 100-year rainfall of 63.22 inches for years 1948-2010 from Western Regional Climate Center spread in proportion to 2010 monthly data. 2010 selected based on similarity to 100-year annual precipitation looking at the past 20 ye:
3. Potential ET, based on 9 years of data for Station Glenburn Evaporation from Water Surface, DWR Bulletin 73-79, November 1979.

4. Pasture evapotranspiration ratio determined from DWR Bulletin 73-79, November 1979

5. Effluent applied May through September. Application rate = (ET - Precipitation) * 1.2 Irrigation Application Efficiency Fact

6. Effluent applied in October through April based upon minimum irrigation days and historical offseason irrigation rat

7. Sewage flow based upon 2012 monthly average dry weather flow, Qmonth/ADWF Design Ratios x Design ADWF

8. Reservoir and oxidation ponds evaporation pan ratios from "Penman-Monteith Estimates of Reservoir Evaporation”; Marvin E. Jensen, Hon. M.ASCE; Avry Dotan; and Roland Sanfort

9. Reservoir percolation and evaporation rates take into account the surface area inundated. Evaporation includes oxidation pond area

10. Percolation rate adjusted to calibrate initial and final pond values to those calculated for 2010 (50.34 Ac-Ft and 51.5 Ac-Ft repsectively) while not exceeding pond capaci

11. Worst case maximum possibe dishcarge based on Sept 15 - June 14 discharge period, 20:1 river to effluent dilution and no discharge when river flows exceed 400 CFS. Assumes no bypass needed as a result of plant upse
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C. DESCRIPTION - TREATMENT ALTERNATIVES

As indicated in the EFFLUENT DISPOSAL ALTERNATIVE DEVELOPMENT

discussions earlier in this section, the challenges associated with wintertime effluent

disposal make “getting out of the river” impractical. Subsurface disposal, beyond
current permitted volumes, creates too great of potential for increased groundwater
regulatory scrutiny and compliance. Limited data suggests increased subsurface
disposal impacts groundwater with increased nitrate, although at concentrations well

below drinking water standards.

The concept of storing effluent during the winter and irrigating pasture/wetlands or trees
during the irrigation season is impractical due to the required effluent storage volume

and land requirements for irrigation.

It appears the best approach for the City is to continue to utilize its three permitted
effluent disposal sites and make improvements to its treatment facilities that will allow
consistent compliance with NPDES permit requirements. The remainder of this section
will discuss treatment improvement concepts and options that will be evaluated in later

sections of this report.

SECONDARY TREATMENT CONSIDERATIONS

As discussed in Section IIl EXISTING FACILITIES, the City’s existing lagoon treatment
process provides an admirable job removing organics and suspended solids from the
waste stream. However, as with most lagoon systems, the process falls short at
removing nitrogen compounds (ammonia and nitrate.) The City’s new NPDES permit
imposed more stringent effluent ammonia limitations as well as a water quality based
nitrate limit. In addition, new 2013 ammonia criteria reflects the latest scientific
knowledge on the toxicity of ammonia to fresh water aquatic life, including freshwater
mussels and gill-breathing snails. This new criteria supersedes the 1999 ammonia
criteria, which is what the City’s 2012 NPDES permit was based. The presence of
ammonia in wastewater effluent is usually a sign of inadequate nitrification. In the City’s
case, data suggests adequate nitrification occurs in Lagoon 1, but as the wastewater

progresses through the downstream lagoons, ammonia levels gradually increase,
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presumably due to bacterial reduction of nitrate and bacterial decomposition of organic

material present in the lagoon, i.e. plant material (algae), waterfowl fecal material, etc.

Four alternatives were considered for replacing the existing lagoon system and three
alternatives would make improvements to the existing system, for a total of seven
treatment alternatives. Some alternatives provide more reliable nitrogen removal than
others; the details of which will be discussed herein. The seven treatment alternatives

are listed below and described in more detail in the following pages.

Lagoon Replacement Alternatives

Conventional Activated Sludge (CAS)

Sequential Oxidation Activated Sludge (Aero-Mod)
Membrane Bioreactor (MBR)

Sequencing Batch Reactor (SBR)

Lagoon Enhancement Alternatives

Biolac® Activated Sludge
Bioshell Nitrification
Moving Bed Bioreactor (MBBR)

A summary of preliminary design considerations used in evaluating these alternatives is

included in Appendix E.
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LAGOON REPLACEMENT ALTERNATIVES

Treatment Alternative 1 - Conventional Activated Sludge (CAS)

The activated sludge process dates back to the early 1880s and has become the
widely accepted universal wastewater treatment process. The treatment concept
relies on aeration of wastewater, which produces a biological floc consisting of
bacteria and protozoa to remove organics from wastewater. By controlling aeration
and creating environments in which certain bacteria flourish, CAS can be used to
target removal of certain constituents, i.e. nutrients. In Mt. Shasta’s case, nitrogen
removal is an important consideration in the design of a CAS system. Multiple
variations of the activated sludge process have been developed to target biological
nutrient (nitrogen and phosphorus) removal. One of the most common variations is
the Modified Ludzack-Ettinger (MLE) process which utilizes internal recycling of
nitrate-laden activated sludge to a pre-anoxic zone. The pre-anoxic zone is not
aerated which promotes the endogenous respiration of nitrate by heterotrophic
bacteria. The heterotrophic bacteria require a food source, which in this case is the

raw sewage entering the pre-anoxic zone.

Influent Anoxic Aerobic 1 Anoxic 2 Effluent

=

Figure 13 — Conventional Activated Sludge (CAS) Process Diagram
Using wastewater influent data collected during initial phases of the study, PACE
prepared a computer model of the MLE activated sludge process using the BioWin
software developed by Envirosim. Table 9 contains a summary of the design criteria
used to model the CAS process. During development of the model, it became
apparent the conventional MLE activated sludge process would not provide

adequate nitrogen removal due to lower sludge retention times (SRT) and low
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influent temperatures during wet weather flows. Therefore, it is proposed that a
post-anoxic zone be added to further enhance denitrification. Refer to Figure 13 for

the BioWin process flow diagram used in our modelling efforts.

Table 9: CAS Influent Design Criteria

Initial Expansion
Parameter [units] Flow (15 yrs+)
Average Dry Weather Flow [MGD] 0.8 1.2
Maximum PWWF [MGD] 2.4 3.6
Historic maximum 30-Day Average
[MGD] 1.3 2.3
Total COD mgCOD/L 386 386
Total Kjeldahl Nitrogen mgN/L 40 40
Winter Influent Temperature [°C] 8 8

The bullet items below depict the most significant assumptions and observations

resulting from our BioWin simulation:

e Influent TKN is the sum of organic and inorganic nitrogen compounds
found in raw wastewater. For Mt. Shasta, TKN was quite variable over
the 7-month sampling period ranging from 10 mg/I to about 43.5 mg/l with
an average of 28 mg/l. A TKN of 40 mg/l was used in the model to reflect

the higher end of this range.

e The City’s incoming wastewater alkalinity ranges from 150 mg/l to 160 mg/I,
which is not adequate to reach complete nitrification of 40 mg/l TKN.
Therefore, it will be necessary to add lime to the upfront process. Itis
estimated that approximately 19 mg/I of lime will need to be added to the
incoming raw wastewater in order to accomplish adequate nitrification.

e Between January 2012 and May 2013 and the City’s sampling/testing
efforts between July 2013 and January 2013, the temperature of raw
wastewater ranged from 8°C to about 20°C during the 7-month sampling
period. At 8°C, the model showed adequate overall nitrogen removal;

however, at temperatures below about 5°C, overall nitrogen removal is
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unpredictable. Based on unseasonably cold weather experienced in
Mt. Shasta during December 2013 and January 2014, we feel the 8°C is a

safe lower bound design point.

Historical influent BOD is about 200 mg/l. The model indicates effective

denitrification occurs at this waste strength and 40 mg/l TKN without

addition of an external carbon source, such as methanol or glycerin. A
rule of thumb is the ratio of BOD/TKN should be at least 4 in order to

denitrify. The City’s raw wastewater appears to have a BOD/TKN ratio of

5 under severe conditions.

Table 11 contains a summary of the BioWin modeling results based on the design

criteria shown in Table 9 and Table 10 and the assumptions described above.

Table 10: CAS Effluent Design Criteria

Min.
Parameter [units] Ave. Ave. Ma_x. Percent Instant:‘;\neous Instantaneous
Monthly | Weekly | Daily Min. Max.
Removal
Conventional Pollutants
BOD [mg/L] 10 15 30 80 - -
TSS [mg/L] 10 15 30 80 - -
pH [std units] - - - - 6.5 8.5
Priority Pollutants
Bis2 [ug/L] 3.0 - 5.6 - - -
Copper, Total Recoverable [ug/L] 9.1 -- 19.3 - - -
DCBM [pg/L] 1.5 - 3.6 - - -
Zinc, Total Recoverable [ug/L] 12.9 - 26.2 - - -
Non-Conventional Pollutants
Total Ammonia Nitrogen as N [mg/L] 4.6 - 8.4 - - -
Nitrate plus Nitrite as N [mg/L] 10 - - - - -
Settleable Solids [mL/L-hr] 0.1 -- 0.2 - - -
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Table 11: CAS Modeling Results

Effluent Constituents Result
Lime Addition [mg/L] 19
BOD [mg/L] 1.92
TSS [mg/L] 4.88
pH [std units] 7.0
TKN [mg/L] 3.28
Total Ammonia Nitrogen as N [mg/L] | 2.24
Nitrate plus Nitrite as N [mg/L] 4.54

The CAS process will consist of improved headworks screening, completely mixed anoxic
and aerobic reactors, followed by clarification, filtration, and final disinfection. New
blowers will be required to provide air to the aerobic reactor and the aerobic digesters.
Aerobic digesters will be used to stabilize waste sludge. Lagoon 1 will be lined and used
as an emergency retention basin (ERB) during extremely high flow conditions in order to
limit the size of the treatment facilities. The new facilities will be located within the
footprint of the existing intermittent sand filters and would replace the lagoon treatment
system, except Lagoon 1 would be utilized for emergency retention during peak flows.

See Figure 14 and Figure 15 for a preliminary site layout of the proposed facilities.

Two secondary clarifiers will provide solids separation after the CAS process. The
clarifiers will be 50-foot-diameter circular concrete tanks installed subgrade to limit icing
during the winter months. The sludge collected at the bottom of the clarifiers will be
returned to the CAS reactors as return activated sludge (RAS), or conveyed to the

digester as waste activated sludge (WAS).

Two aerobic digesters will receive WAS for stabilization. The 50-foot-diameter circular
concrete digesters will be installed subgrade to minimize heat loss during the winter
months. Digested sludge will be pumped to a new dewatering facility for dewatering
before being hauled to a final disposal site. Alternatively, stabilized sludge could be sent
to a new lined sludge lagoon for storage during the winter months. During the summer,
sludge could be dried using sludge drying beds before being hauled to a final disposal
site. For cost estimating purposes, we assumed a new sludge dewatering facility will be

incorporated into the new facility.
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Treatment Alternative 2 - Sequential Oxidation Activated Sludge by Aero-Mod

Another potential new treatment option for the City is the Sequential Oxidation
Activated Sludge (SEQUOX®) process that is developed and marketed by Aero-Mod
Wastewater Process Solutions (Aero-Mod). Aero-Mod, stationed in Manhattan,
Kansas, is a 25-year old company consisting of environmental, civil, and chemical
engineers that develop innovative custom wastewater treatment solutions for
municipal and industrial applications. Currently, Aero-Mod has approximately 160
installations worldwide, including two relatively new installations on the northern

California coast — Ferndale, Rio Dell, and Bear River.

Staff visited both sites to review facility operations and obtain feedback from on-site
staff. Both facilities expressed their satisfaction with their new treatment facility and
Aero-Mod’s ongoing support after start-up. Based on data observed, both facilities
appeared to consistently remove nitrogen. Additional discussions with Aero-Mod
WWTPs in Kingsley, Michigan and Mt. Wolf, Pennsylvania revealed similar

performance for nitrogen removal and satisfaction with Aero-Mod’s service record.

For Mt. Shasta, Aero-Mod recommended their SEQUOX® Nutrient Removal
Process, which is essentially a Ludzack-Ettinger activated sludge process with a
second-stage aerobic/anoxic sequencing reactor downstream of the first-stage
aerated reactor. Refer to Figure 16. Using data collected by City staff during the
7-month sampling program, Aero-Mod provided a BioWin simulation model for
PACE engineers to review and evaluate. Refer to Figure 17. The design criteria
used for evaluating CAS, as shown in Table 9, was used for the SEQUOX®

treatment plant as well.
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Figure 16 — Aero-Mod SEQUOX® Process Layout
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Figure 17 — Aero-Mod SEQUOX® Process Diagram

Below is a summary of observations and assumptions used in the SEQUOX®

BioWin simulation:

e The model suggests additional alkalinity will not be required to obtain
adequate nitrification; however, we are planning on providing these
facilities because modeling results were borderline.

e Denitrification is accomplished in the Stage 2 aerobic/anoxic sequencing
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reactor and anoxic selector. The sequencing reactor is similar to an SBR
activated sludge process where the reactor tank undergoes alternate
filling/mixing and re-aeration to promote nitrification and denitrification in
the same reactor.

e Rectangular clarifiers provide solids separation at the end of the Stage 2
reactor. All accumulated solids (RAS) in the clarifiers are returned to the
selector using air-lift pumps. WAS is wasted from the Stage 1 aerated
reactor to the aerobic digesters. Digester supernatant is returned to the

Stage 2 reactor.

Table 12 contains the results of the SEQUOX® BioWin modeling simulation effort.
Note the BioWin model suggests effluent ammonia concentrations less than 1 mg/L,
which is below the new 2013 ammonia criteria, if freshwater mussels are present in the
Upper Sacramento River at sustained flows of 1.2 MGD. Peak flows up to 3.6 MGD
can be accommodated before effluent nitrogen removal is compromised. Similar to the
CAS alternative, the new facility will be located in the existing intermittent sand filter
beds. The SEQUOX® alternative will consist of improved headworks screening,
followed by filtration and disinfection. See Figure 18 and Figure 19. The SEQUOX®
system utilizes concrete common-wall construction to form two parallel treatment trains
consisting of a selector, aeration tank, sequencing aeration tank, clarifier and aerobic
digester. This type of construction has lower up- front capital costs due to the savings

from not having to construct multiple independent tanks. .
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Table 12: Aero-Mod Activated Sludge Modeling Results

Effluent Constituents Result
Lime Addition [mg/L] 0
BOD [mg/L] 1.07
TSS [mg/L] 15.67
pH [std units] 7.1
TKN [mg/L] 3.37
Total Ammonia Nitrogen as N [mg/L] 0.78
Nitrate plus Nitrite as N [mg/L] 3.23

Similar to the CAS Alternative 1, digested sludge will be pumped to a new dewatering
facility for dewatering before being hauled to a final disposal site. Alternatively,
stabilized sludge could be sent to a new lined sludge lagoon for storage during the
winter months. During the summer, sludge could be dried using sludge drying beds
before being hauled to a final disposal site. For cost estimating purposes, we

assumed a new sludge dewatering facility will be incorporated into the new facility.

Treatment Alternative 3 - Membrane Bioreactor (MBR)

MBR wastewater treatment plants are activated sludge plants that utilize membranes
for the solids separation step, in lieu of clarifiers and filters. MBRs provide a very high
quality effluent for use when, 1) environmental sensitivity and/or discharge permit
conditions demand a high degree of treatment, or 2) there will be a high public
exposure, such as irrigation of food crops. Neither of these situations applies to Mt.
Shasta. However, the high quality effluent could have unforeseen future benefits to the
City if certain unregulated constituents become regulated. Although, an MBR would
provide very limited benefit for the removal of emerging contaminants (EC), such as
pharmaceuticals. Studies suggest ultra-filtration (UF) and/or reverse osmosis (RO)

membranes provide effective removal of many potential ECs.

An MBR activated sludge plant has a smaller footprint than CAS because clarifiers
and filters are not required, which leads to lower infrastructure costs. However,
equipment and O&M costs are typically higher, although some MBR facilities have
optimized power consumption by fine tuning process controls to show overall O&M
costs are in line with CAS. This is considered more the exception than the norm.

Because MBR treatment provides such a high quality effluent and overall footprint
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and infrastructure cost (not including equipment) is less than CAS, it was felt the
alternative should be compared against CAS. Also, the project Request for

Proposals required it to be considered as one of the treatment options.

For this study, PACE considered flat sheet membranes by Westech and Ovivo and
fiber membranes by GE. Sludging or clogging are terms used to describe when debris
are lodged between membranes. Although all membranes can be subject sludging,
hollow fiber membranes are particularly susceptible especially when primary clarifiers
are not utilized. The lack of primary clarification may lead to increased clogging and
even ragging. Ragging is a term used to describe when particles lodged in the space
between membranes conglomerate to form larger particles. In order to combat
potential sludging and ragging, hollow fiber membranes require finer headworks
screening and more complex cleaning methods. As a result, it was decided to

evaluate the flat plate membranes.

Similar to Alternatives 1 and 2, the new MBR treatment facility would be located in the
existing intermittent sand filter beds. The MBR process would consist of improved
headworks screening as well as anoxic, post anoxic, MBR, and permeate basins, new
blowers, and disinfection facilities. See Figure 20 and Figure 21. Since MBR processes
have limitations accommodating peak flows, lined equalization storage will be required in
Lagoon 1. Peak flows up to twice the ADWF are typically all the MBR can handle.
Concrete MBR basins will be installed subgrade to help minimize heat loss during the
winter months. The MBR process allows for effluent total nitrogen concentrations of less

than 10 mg/L and effluent turbidity of less than 1 NTU under expected conditions.

Rectangular, subgrade aerobic digesters would receive WAS for stabilization. A
membrane thickener basin would be constructed adjacent to the digester to further
concentrate the sludge. Digested sludge would be pumped to a new dewatering
facility for dewatering before hauling to a final disposal site. Alternatively, stabilized
sludge could be sent to a new lined sludge lagoon for storage during the winter
months. During the summer, sludge could be dried using sludge drying beds before
being hauled to a final disposal site. For cost estimating purposes, we have

assumed a new sludge dewatering facility will be incorporated into the new facility.
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Treatment Alternative 4 - Sequencing Batch Reactor (SBR)

SBR is an activated sludge process utilizing one basin to accomplish the following
treatment steps: 1) fill, 2) aeration, 3) settling, 4) decant, and 5) idle. In order to
accommodate continuous flow, a second basin is required to accept flow while the
other basin goes through its treatment cycle. Similar to Alternatives 1 and 2, the
SBR process employs pre-anoxic denitrification utilizing the influent BOD (food
source) and endogenous respiration to remove nitrate. By the end of the settling

and decant step, most of the nitrate is removed from the mixed liquor.

In order to facilitate continuous flow to the downstream filtration and disinfection
processes, a small, post-SBR equalization basin would be required. The new facility
will be located in the existing intermittent sand filter beds. See Figure 22 and Figure 23.
Influent equalization volume will be required to limit the size of the SBR basin. Thus,
Lagoon 1 would be lined. The concrete SBR basins will be installed subgrade to help

minimize heat loss during the winter months.

Aerobic digesters will receive WAS for stabilization. Rectangular concrete digesters
will be installed subgrade to minimize heat loss during the winter months. Digested
sludge will be pumped to a new dewatering facility for dewatering before being
hauled to a final disposal site. Alternatively, stabilized sludge could be sent to a new
lined sludge lagoon for storage during the winter months. During the summer,
sludge could be dried using sludge drying beds before being hauled to a final

disposal site.
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LAGOON ENHANCMENT ALTERNATIVES

Treatment Alternative 5 - Biolac® Activated Sludge

The BioLac® treatment system is essentially an aeration retrofit and clarification
system that allows conversion of lagoons to a CAS process. The aeration diffusers
are supported by chains that are moored across the lagoon, and as air is conveyed,
the chains sway and provide additional mixing energy into the basin thereby
reducing aeration mixing costs. The BioLac® system would be installed in the north
half of Lagoon 2 and consist of 99 fine bubble diffusers that hang beneath 9 air
supply lines. Each of the air supply headers creates an aerated nitrifying zone with
anaerobic denitrifying zones between them. As wastewater passes from the inlet to
the outlet of Lagoon 2, multiple nitrification/denitrification cycles will have occurred.
One disadvantage of the Biolac® system is the large surface area will subject the
wastewater to cold temperatures and cause cooling of the wastewater as evidence
by the City’s monitoring and sampling efforts. At water temperatures much below

about 5°C, nitrogen removal is unpredictable.

Activated sludge is returned to the headworks from new clarifiers and mixed with
influent wastewater before conveyance to Lagoon 1. By limiting aeration in the first
few rows of existing static tube diffusers, the north portion of Lagoon 1 becomes an
anoxic selector, although with limited mixing ability, which will promote denitrification.
Two new 65 Ft by 23 Ft rectangular concrete clarifiers would be constructed along
the west side of Lagoon 2. Refer to Figure 24 and Figure 25. The BioLac®
treatment process treatment would consist of improved headworks screening, lined
earthen aerobic/anaerobic treatment basin, followed by clarification, filtration and
disinfection. The City’s existing Blower Building would be expanded to house new
blowers and controls for providing air for the Biolac® system as well as two new
concrete aerobic digesters. The digesters will be used to stabilize waste sludge.
The new circular concrete digesters will be installed subgrade to minimize heat loss
during the winter months. Digested sludge will be pumped to a new dewatering

facility for further thickening before being hauled to a final disposal site.

Final Preliminary Engineering Report 62 City of Mt. Shasta
and Feasibility Study 111.44



(N) SELF
CLEANING
'SCREENS,
TYP OF 2

,RAS/WAS PUMP
STATION &
- BLOWER BLDG

'CLARIFIER, TYP
OF 2

CONC SECONDARY =

BIOFUSER ASSEMBLIES, y
TYP OF 99 :
BIOFLEX MOVING AERATION

CHAINS TYP OF 9

\ WA it e T T v e P e

(N) AERATED
EQUALIZATION BASIN

LAGOON 2

5k
&
' CONC HEADWALL
Y .
’ : P WAS ; | | .
f SECONDARY

- . wEFFLUENT g ° %
,/ﬁ‘ X, (BT

PACEK CITY OF MT. SHASTA E'f;’E'?EZZ/";Jf
ENGINEERING :
BIOLAC ALTERNATIVE o8 i

2016 — 1:13 pm Login Name: gmaxwell

December 09,

Plot Date:

File Name: M:\Land Projects\0111.44 WW Trtmnt & Dspsl Study\dwg\Alt—5 Biolac.dwg, Layout: FiglA



" 7O EFFLUENT
~ PUMP_STATION

(2) CONC TBF

(N) 72500 SF"I.
CONTROL BLDG:

(E) CONTROL BLDGIS

’ T —(2) CONC 42'x167x46”

A
l /—4800 SF METAL

UV CHANNELS

~ ENCLOSURE

N (N) 1700 SF SLUDGE
| ;;»ggJEWATﬁﬁNG BLDG
-\ (2) 508 x 18’
- (CONC DIGESTERS,

i

ENGINEERING

REDDING, CALIFORNIA

PACEK CITY OF MT. SHASTA
BIOLAC ALTERNATIVE DATE: 2/14

FIGURE 25

JOB #111.44

2016 — 1:13 pm Login Name: gmaxwell

December 09,

Plot Date:

File Name: M:\Land Projects\0111.44 WW Trtmnt & Dspsl Study\dwg\Alt—5 Biolac.dwg, Layout: Fig1B



Alternatively, stabilized sludge could be sent to a new lined sludge lagoon for
storage during the winter months. During the summer, sludge could be dried using
sludge drying beds before being hauled to a final disposal site. For cost estimating
purposes, we have assumed a new sludge dewatering facility will be incorporated

into the new facility.

Treatment Alternative 6 - Bio-Shell Attached Growth Nitrification

Alternatives 1 through 5 are all based on suspended-growth biological treatment
processes. The Bio-Shell system is an attached growth (fixed film) process,
developed at the University of Utah, which promotes the development of biofilm on a
proprietary synthetic media. The biofilm contains the autotrophic bacteria responsible
for nitrification. Each Bio-Shell unit consists of several concentric pipes, of decreasing
diameter, cut in half longitudinally. These pipes are placed upon one another, small to
large, to create a single Bio-Shell. Each Bio-Shell unit is 96” long by 70” wide by 5’
tall. Within the annular space between pipe halves is a proprietary synthetic packing
material that promotes attached growth, or a biofilm layer. Each Bio-Shell provides a
surface area of approximately 10,500 SF for biofilm to grow. The units are secured to

individual concrete bases on the lagoon bottom to prevent flotation.

Four hanging curtains will be placed within Lagoon 5 to minimize hydraulic short
circuiting past the BioShells. An aeration system will deliver a relatively small
amount of air to each Bio-Shell in order to develop/sustain the biofilm microbiology.
As with all attached growth biological treatment systems, solids accumulate in the
media over time as the biofilm sloughs and regenerates. Since the organic loading
at this stage of the lagoon treatment system is relatively low, it is not expected the
solids build-up will be a problem as evidenced at other installations around the
country. Data from other cold weather installations suggest the Bio-Shells provide

effective nitrification down to temperatures near 2°C.

For this alternative, the existing lagoon system would remain in service.
Approximately 488 Bio-Shells would be placed in Lagoons 5 and 6 in order to nitrify

remaining ammonia before filtration and disinfection.
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See Figure 26 and Figure 27. In order to promote the autotrophic (nitrifying) bacteria
in the biofilm, it is necessary that the wastewater have relatively low BOD, thus,

Lagoons 5 and 6 were chosen as the best location for the Bio-Shells.

Since the existing lagoon treatment system will remain, it will be necessary to
provide DAF clarifiers to remove algae and non-settleable solids generated by the
lagoons. The City’s existing DAF process has limited capacity and is inoperable
during freezing temperatures due to the exposure of small pipes and equipment.
Therefore, it is proposed that two new DAF clarifiers be added utilizing sub-grade
circular basins to insulate piping and equipment from freezing temperatures. DAF
sludge would be conveyed to the City’s existing sludge lagoon, which requires

removing existing sludge and installing a synthetic liner.

Alternative 6 would consist of improved headworks screening, Bio-Shell attached

growth process, DAF clarifiers, filtration, and disinfection.

A significant limitation for the Bio-Shell process is it is primarily a nitrification
process. Even though the biofilm will contain some heterotrophic (denitrifying)
bacteria, it will form along the media/biofilm interface as the biofilm thickens and
oxygen penetration is reduced. Also, the low wastewater BOD at the end of the
lagoon treatment system does not provide an adequate carbon source for
denitrification nor is it adequately available to the denitrifying bacteria at the

media/biofilm interface. Addition of a supplemental carbon source is not practical.
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The University of Utah has experimented with aeration sequencing to promote
denitrification within the Bio-Shells, but preliminary data suggests nitrification is
reduced but there is very little overall nitrogen removal. However, since we are
trying to nitrify relatively low levels of ammonia at the downstream end of the
treatment system, the Bio-Shells may nitrify all remaining ammonia to low enough
levels of nitrate to still comply with NPDES effluent limits for nitrate. If the Bio-Shell
alternative is to be considered further, it is recommended the process be pilot tested

for an extended period to cover varying climatological and influent flow conditions.

Treatment Alternative 7 - Moving Bed Bioreactor (MBBR) Nitrification/Denitrification

The MBBR utilizes both suspended and attached growth biological treatment
consisting of a concrete reactor tank filled with polyethylene packing media. The
media has large protected surface areas that allow for attached growth, or biofilm, to
form. A nitrification (aerated) and denitrifcation (un-aerated) MBBR are proposed for
this alternative. Air is injected into the bottom of the nitrification MBBR to support
aerobic bacteria. An un-aerated post-anoxic reactor will promote the growth of

denitrifying bacteria.

Similar to Alternative 6, it will be necessary to incorporate DAF clarifiers in order to
remove algae and unsettleable solids from the lagoons prior to filtration and

disinfection. Refer to Figure 28 and Figure 29.

This alternative will consist of improved headworks, existing lagoons, new
nitrification and denitrification MBBR reactors, and new DAF. The MBBRs would be

installed in a concrete basin downstream of the lagoons but prior to filtration.

Clarification will be provided by the new DAF process that will replace the existing
undersized DAF. The new circular DAF will be constructed of concrete and installed
subgrade to minimize heat loss and eliminate pipe freezing during the winter
months. DAF sludge will be purveyed to the sludge lagoon for future drying and

offsite disposal.
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D. DESCRIPTION - DISINFECTION OPTIONS

The type of disinfection utilized by the City’'s WWTP depends on the future effluent
disposal practices and associated discharge permit limitations, as well as safety
concerns, cost considerations, and disinfection effectiveness. Currently, the City utilizes
gaseous chlorine for disinfection. Chlorine has been the historic disinfection method of
choice for most WWTPs because of its low cost and effective disinfection capabilities.
However, the introduction of disinfectant byproduct limitations in discharge permits and
increasing safety concerns for both transportation and operations makes alternative
disinfection methods more feasible. The following disinfection options have been
considered for use at the WWTP.

Disinfection Option 1 - Chlorine Gas
Disinfection Option 2 - Sodium Hypochlorite
Disinfection Option 3 - Ozone

Disinfection Option 4 - Ultraviolet Disinfection

Disinfection 1 - Chlorine Gas

The City currently utilizes a gas chlorine system. As a result, City staff are familiar with
its operations and would be able to efficiently switch to a new chlorine system in any
alternative treatment process with relative ease. Gas systems remain an effective
means of disinfection and is a significantly cheaper disinfection option, both from a
capital and O&M standpoint. However, the use of gas chlorine is a safety concern to
the City. In addition, the use of gas chlorine can form disinfection byproducts such as
trihalomethanes (THM) and haloamethanes (HAA). The City’s new NPDES permit
contains stringent effluent limits for DCBM, which is a disinfection byproduct resulting
from use of chlorine disinfection. These regulated compounds will remain a concern
with any use of oxidants, such as chlorine gas, for disinfection. Because the
disinfection process takes place just before discharging effluent from the WWTP, there
is little the plant can do to prevent discharge violations once disinfection byproducts

have been formed without adding upstream and/or downstream treatment processes.
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In order to limit the formation of disinfection byproducts, eliminate detrimental effects
of chlorine on the environment, and comply with the NPDES permit, residual chlorine
must be removed before it is discharged. The City currently uses sulfur dioxide gas

to dechlorinate its effluent.

The City’s existing disinfection facilities may need to be upsized based on the
selected treatment alternative and whether equalization storage is employed.
Utilizing equalization storage, in effect, decreases the design. If a treatment
alternative not utilizing equalization storage is selected and chlorine gas is used for
disinfection, the existing chlorine facility will need to be improved to increase its
capacity. However, the City may be able to utilize its newly installed residual

analyzer equipment.

Disinfection 2 - Sodium Hypochlorite

Sodium hypochlorite, commonly known as bleach, is frequently used in wastewater
treatment plants. Many of the safety concerns related to the transport and storage
of gaseous chlorine are eliminated by using sodium hypochlorite. Although sodium
hypochlorite is more expensive than gaseous chlorine, there are significant savings
in both capital and O&M costs compared to other disinfection options. As is the
case with gaseous chlorine, the use of sodium hypochlorite can form disinfection
byproducts such as THMs and HAAs.

The City’s existing chlorine injection equipment would need to be replaced with
storage tanks with secondary containment and metering pumps if sodium
hypochlorite is to be used for disinfection. However, the City may be able to utilize

the existing chlorine contact basin and residual analyzer equipment.

Disinfection 3 - Ozone

Ozone is an unstable gas that is an extremely reactive oxidant. It is more effective
than chlorine in inactivating most viruses, spores, cysts, and oocysts. Ozone is
quickly converted to water and oxygen when in aqueous solution. As a result, no
disinfectant neutralization is required (e.g. dechlorination). The short life of ozone

requires that it is generated on-site. There are several methods used to generate
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ozone which include electrolysis, photochemical reaction, and radiochemical
reaction by electrical discharge. Although the efficiency of ozone generators has
improved in recent years, they still require a considerable amount of energy. On-site

generation of ozone has high capital and O&M cost.

If future discharge requirements include pharmaceuticals, ozone can be combined
with hydrogen peroxide to destroy some regulated compounds. Although ozone
does not form disinfection byproducts, such as THMs and HAAs, ozone does have
the potential to form aldehydes, various acids, and aldo- and ketoacids. In addition,

if bromide is present, certain brominated byproducts can be formed.

In order to convert to ozone disinfection, the City’s existing chlorine injection
equipment would be abandoned. Using ozone would require the construction of a
new ozone contact reactor. Deep concrete basins are often used as ozone reactors
to increase transfer efficiency of ozone into the treated secondary effluent. However,
pipeline contactors have also been successfully used. Ozone is toxic gas. As a
result, off-gas from the contactor would need to be treated by converting it to oxygen

and discharging to the atmosphere.

Disinfection 4 - Ultraviolet (UV) Radiation

UV light is a designation given to the spectrum of light with wavelengths between
10" meters and 103 meters. The UV spectrum, 10659 meters (254 nm) in
particular, has germicidal properties. Exposure of microorganisms to UV light either
prevents the replication of DNA and the ability of cells to reproduce or it causes cell

death. As a result, UV light is an effective disinfectant.

There are several different lamps that are used to produce UV light, which include

1) low-pressure, low-intensity, 2) low-pressure, high-intensity and 3) medium-pressure,
high-intensity. Although there are specific differences between the characteristics of
these lamps and the light they produce, they operate under the same principles.
Similar to chlorine, a certain dose is required to obtain a required kill or inactivation.
While chlorine disinfection is a function of concentration and time, UV disinfection is a

function of light intensity and time. A key variable in determining the required UV
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intensity to achieve disinfection is the amount of UV light that is absorbed by dissolved
material in the water. UVT is a measurement used to quantify this. This measurement
is analogous to the clarity of the water for the UV spectrum. It is worth noting that
water samples that appear clear in the visible light spectrum may not be clear in the UV
spectrum. Waters with low UVT values require more UV infrastructure and increased

energy costs for disinfection.

The City has performed UVT monitoring to determine if their effluent has suitable
characteristics for UV disinfection. The existing system produces effluent with an
average of 75% UVT and a minimum of 52% UVT. The 75% UVT is considered to
be very good transmittance for wastewater but cannot be relied upon for design as it
is inconsistent. Therefore, two UV options were evaluated, namely UV disinfection
with the lagoons (55% UVT) and UV disinfection without lagoons (65% UVT). UVT
is dependent on the treatment process and is expected to change with any of the
treatment alternatives discussed herein. It is anticipated that any of the treatment
alternatives will maintain or improve the level and consistency of the effluent

wastewater's UVT.

Because UV disinfection is a physical process as opposed to a chemical process
(e.g. chlorine, ozone, etc.), there is no need for disinfectant neutralization. As a
result, there are no disinfection byproducts formed with UV disinfection. In addition,
no hazardous or toxic chemicals are required for normal operations. Nevertheless,
there are significant infrastructure and energy cost requirements, especially for

wastewater with low UVT.

Conversion to UV disinfection would require the City’s existing chlorine disinfection
equipment to be abandoned. Two parallel UV treatment trains would be required so

that one train can be taken out of service for routine maintenance?. In addition, the

2 UV channels will have algae growth in areas outside the UV treatment zones because of the lack of
residual disinfectant in the wastewater. Channels require regular hose downs to prevent algae from

sloughing off and causing discharge violations.
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effluent point of NPDES permit compliance will need to be relocated to just

downstream of the final UV lamps. There are two possible configurations for UV

disinfection — open-channel and closed-vessel. Closed-vessel UV has the

advantage of eliminating the impacts of sunlight and associated algae growth.

Table 13 presents a summary of capital and O&M costs, as well as 20-year present

worth of the four potential disinfection options.

Table 13: Disinfection Options Capital and O&M Costs

Chlorine Sodium Ozone UV (No uv (w/
Gas (@ Hypochlorite!® Lagoons) Lagoons
Capital Cost @ $100,000 $830,000 $2,115,000 $1,382,000 $1,823,000
Annual O&M Cost 3 $5,000 $11,700 $54,200 $16,800 $41,800
zr;::’(‘f) Worth of Capital and $167,952 $989,007 $2,851,596 $1,610,317 $2,391,076
NOTES:

1. Assumes minor improvements to existing gas system, such as rotameter replacements, controls modifications, etc.

2. Includes construction contingency at 20% and indirect/engineering costs at 25%.

3. Electrical power cost assumed to be $0.11/kW-Hr which matches three months of City power bills during high useage

months in 2013.

4. Present worth of O&M costs based on 20 years at 4% discount rate.
5. Sodium Hyperchlorite cost based on $1.20/gal per City of Yreka and City of Mt. Shasta current 32 Lb per day average

chlorine use.

Even though the chlorine disinfection options are not considered viable due to the

potential to form regulated disinfection byproducts, a decision matrix was utilized to

evaluate disinfection options against one another. The decision matrix assigns weight

factors to various monetary and non-monetary evaluation criteria, see Table 14.
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Table 14: Disinfection Decision Matrix

Disinfection Alternatives

Weigh
No. Criteria eight Chlorine Sodium UV (No | UV (w/
Factors .. | Ozone
Gas Hypochlorite Lagoons) | Lagoons)
Project costs 20 10 6 3 2
O&M costs 20 10 8 8 3
3 Likelihood to generate disinfection 15 5 5 6 10 10
byproducts
4 Aplllty to adap'F/deaI W|th potential futurfe 10 5 5 10 3 3
discharge requirements, i.e. pharmaceuticals
Lowest potential regulatory burden, i.e. least
5 | risk for disinfectant to cause a discharge 15 5 5 8 10 10
violation
6 | Security and safety to workers/public 20 1 4 6 10 10
Weighted Totals: | 100 62% 56% 47% 80% 68%

Notes:
1= Least Favorable
10= Most Favorable

* Assigned criteria ranking could eliminate an alternative from future consideration

These criteria and weights help determine the most suitable option based on the

unique values of the City. The evaluation criteria and their respective weights were

determine by City staff, the Ad Hoc Council, and input from PACE.

Based on the disinfection decision matrix, UV disinfection is the preferred

disinfection method and will be utilized in all of the treatment alternatives as a

standard for equal comparison. Treatment alternatives utilizing the existing lagoons

require the more robust UV system to compensate for lower UVT values.

E. MAP

Refer to Figure 1 for a map of the City of Mt. Shasta service area. Figure 8 and Figure 9

show the City’s existing WWTP and disposal areas and golf course irrigation system;

respectively. Figure 10, Figure 11, and Figure 12 show potential effluent disposal sites

and storage facilities at the WWTP site.
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F. ENVIRONMENTAL IMPACTS

The proposed treatment alternatives do not appear to have any lasting, significant
impact on land resources, historic sites, wetlands, flood plain, endangered species, or
critical habitat. WWTP improvements will be installed within the existing developed site.
However, some impacts are expected at the various existing and new disposal sites.
These impacts and a description of the various mitigation measures to minimize their

effect are discussed below.

The City has an agreement with the Mt. Shasta Resort to supply Title 22 compliant
water for irrigation of their golf course. The WWTP effluent currently meets Disinfected
Secondary 23 Recycled Water Standards. The Mt. Shasta Resort is regulated by Water
Recycling Requirements Order No. 5-01-083. In accordance with this order, the Resort can only
apply recycled water at agronomic rates in a manner that meets the requirements for a
Restricted Access golf course. As a result, no water should leave the golf course site and
no environmental impacts are anticipated for the continued use of this existing

discharge point.

The City has a Special Use Permit (SUP) with USFS to operate the leach field disposal
site. As part of the original permit, the City had to develop a monitoring program to
provide reasonable protection to all parties involved with, or potentially affected by, the
waste discharge facility. This monitoring program was developed and reviewed by the
City, CVRWQCB, and the USFS.

The current use of the leach field has been within the City’s SUP and NPDES permit
requirements. Limited groundwater monitoring data suggests nitrate levels may
increase with increased effluent volume at the leach field disposal site. As discussed
earlier, a groundwater monitoring network report is required by the current NPDES
permit to ensure there is one or more background monitoring wells and a sufficient
number of designated monitoring wells down-gradient of the leach field to monitor the
impacts of the leach field on groundwater. Refer to Appendix F for results of the Leach
Field Design Investigation and Groundwater Monitoring Well Network Technical Report.

If the new monitoring sites indicate increased pollutant concentrations in the
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groundwater, the permit will likely be reopened and modified to ensure that
environmental impacts to the groundwater are within acceptable limits as determined by
the CVRWQCB.

If a new wetland or pasture irrigation reclamation site is utilized for treated wastewater
disposal, certain protective measures will be required to ensure environmental and
public protection. Similar to the existing golf course reclamation site, wastewater would
meet Disinfected Secondary 23 Recycled Water Standards. \Wastewater sent to a new
reclamation site would be applied at agronomic rates to minimize percolation below the
root zone (i.e., deep percolation). This would ensure that water applied to the land
would remain on-site. To further ensure the protection of any nearby surface waters, a
berm system would be constructed to direct any site runoff to a tail water return pump
station(s), which would return runoff to the WWTP. The irrigation area would utilize a
50-Ft buffer zone around any watercourses and a 100-Ft buffer zone between any
spring, domestic water source, or irrigation well to further ensure environmental and
public protection. The site would be fenced and signs placed to prevent access and to

inform the public of any hazards.

The overall project design and construction will need to take into account specific
mitigation measures, so as not to cause any long-term environmental impacts. In
addition, the permits for this project will likely require similar mitigation measures, which
present no major hurdles as long as they are included in the construction contract
documents and are monitored during the active phases of the project. A preliminary
mitigation monitoring checklist is included in Table 1. The City will verify that these
measures are included in the construction contract and that they are adhered to both
during and after construction of the project, where applicable. CEQA and NEPA
environmental studies were completed for the recommended project and adopted by the

City in May 2016. Copies are available under separate covers.
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G. LAND REQUIREMENTS

Wastewater treatment improvements will take place within existing lands owned by the

City of Mt. Shasta and will not require the acquisition of additional land.

Any leach field expansion will take place within the existing SUP boundary and will not

require acquisition of additional land.

A new wetland or pastureland reclamation site will require the City to acquire land
outright or enter into long-term agreements with multiple landowners. A reclamation site
must have sufficient undeveloped area to be a feasible site. In addition, the site’s
topographic features must limit site runoff with minimal site improvements, i.e. grading,
levelling, etc. Large areas of undeveloped land within feasible distance to the WWTP
are limited. As shown on Figure 10, development of 92 acres of reclamation area would

require acquisition of 148 acres of land owned by 6 property owners and trusts.
H. POTENTIAL CONSTRUCTION PROBLEMS

Because the construction efforts for WWTP Alternatives 1 through 5 will take place
within and around functioning facilities, care must be taken to coordinate construction
efforts while maintaining functional use of the existing treatment facilities. The majority
of the proposed facilities are located within the abandoned intermittent sand filters. No
major construction problems related to the coordination of the existing intermittent sand
filters are anticipated. Timing of connections to the existing influent and effluent WWTP
facility pipelines must be performed without disturbing the existing treatment process.
These connections are not considered to be major construction hurdles and can be
managed by coordinating with the City WWTP operations staff and limited bypass
pumping. All lagoon replacement alternatives require excavations up to 20 feet deep in
order to construct various treatment basins. Contractors will need to manage

groundwater and provide adequate shoring to protect workers during construction.

Alternative 6 will require that the existing lagoons be dredged and lined. This will
require sequential removal of individual lagoons from the treatment train. Care must be
taken to carefully coordinate these efforts with City staff. Consideration for seasonal

flow increases will need to be made when determining when lagoons can be taken
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offline to minimize impacts to hydraulic retention time. Lagoon intertie modifications and
substantial bypass pumping are anticipated in these efforts. In addition, care must be
taken when placing newly lined lagoons back online. This is especially true for primary
Lagoons 1 and 2. The removal of the biological sludge at the bottom of the ponds will
slow the treatment process until the biology is replenished. In order to decrease the
biological growth period and minimize offensive odors, a portion of the sludge from the
unlined lagoon should be relocated to a newly lined lagoon as an inoculum or seed?3.
Undesirable odors are anticipated during the first full spring and summer of the lagoon

operations.

Similar to Alternative 6, Alternative 7 will require that primary Lagoons 1 and 2 be lined,

and the same considerations and planning will be required.
I. SUSTAINABILITY CONSIDERATIONS

An analysis of effluent disposal, wastewater treatment and disinfection was conducted
in a manner consistent with the California planning priorities outline in Section 65041.1

of the Government Code below:

The state planning priorities, which are intended to promote equity, strengthen the
economy, protect the environment, and promote public health and safety in the
state, including in urban, suburban, and rural communities, shall be as follows:

(a) To promote infill development and equity by rehabilitating, maintaining, and
improving existing infrastructure that supports infill development and appropriate
reuse and redevelopment of previously developed, underutilized land that is
presently served by transit, streets, water, sewer, and other essential services,
particularly in underserved areas, and to preserving cultural and historic
resources.

(b) To protect environmental and agricultural resources by protecting, preserving,
and enhancing the state's most valuable natural resources, including working
landscapes such as farm, range, and forest lands, natural lands such as

3 During this startup time, the lagoon should be filled with fresh water in the springtime to its minimum
depth. This will allow for optimal conditions for establish a healthy lagoon biomass while limiting odors.
Failure to properly startup the lagoons could take years to correct, and the lagoons might never perform

as well as one that was properly started.
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wetlands, watersheds, wildlife habitats, and other wildlands, recreation lands
such as parks, trails, greenbelts, and other open space, and landscapes with
locally unique features and areas identified by the state as deserving special
protection.

(c) To encourage efficient development patterns by ensuring that any infrastructure
associated with development, other than infill development, supports new
development that does all of the following:

(1) Uses land efficiently.

(2) Is built adjacent to existing developed areas to the extent consistent with
the priorities specified pursuant to subdivision (b).

(3) Is located in an area appropriately planned for growth.

(4) Is served by adequate transportation and other essential utilities and
services.

(5) Minimizes ongoing costs to taxpayers.

1) Water and Enerqy Considerations

All of the proposed alternatives are based on continued conveyance of treated
effluent to the Mt. Shasta Resort and Golf Club for use as golf course irrigation. All
alternatives recommend improvements that will allow the City to reliably convey

treated effluent in order to eliminate or minimize use of potable water for irrigation.

Power consumption for all alternatives was determined as part of the operations and
maintenance costs. The monthly sewer utility rate, which reflects power
consumption, was estimated for each alternative. Sewer utility rates were utilized as

one of the criteria in the alternative selection process.

2) Green Infrastructure

All of the proposed alternatives were designed to meet more stringent Sacramento
River discharge effluent limits. This allows more of the City’s spring source water to

reach the Sacramento River, a route which more closely mimics its natural path.

3) Climate Change

The treatment objective is to oxidize organic compounds to carbon dioxide. All of

the proposed alternatives were designed to meet the same effluent limits. As a
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result, each alternative will have the same affect towards climate change, with
respect to the biological treatment process. However, the energy required for each
alternative will vary depending on its power consumption and the greenhouse
gasses associated with power production. As previously mentioned, power
consumption for all alternatives was determined as part of the operations and
maintenance costs. The monthly sewer utility rate, which reflects power
consumption, was estimated for each alternative. Sewer utility rates were utilized as

one of the criteria in the alternative selection process.

4) Sustainable Water Resource Management

In order to offset estimated power consumption, the size and capital cost of
constructing a photovoltaic (PV) solar field was determined. The calculation was
performed for both a 50% and 100% solar field reliance. See Table 15. The payback
period for the alternatives is 16 years, which approaches the expected life of a PV
system. As a result, solar energy was not considered to be viable as a primary or dual
power source. If a grant can be secured for a significant portion of the capital cost of
solar field, or if power rates are expected to increase, this alternative power source
may prove viable. It is worth noting that the payback period was based on current
average power rate of $0.11 per kW-Hr. For every $0.01 the cost of power increases,
the payback period for solar decreases by approximately 1 year. Figure 30 shows the
solar field footprint required for both 50% and 100% solar reliance for Alternative 2
(Aero-Mod).

Where applicable, the size of facilities and equipment were minimized by supplying
ERBs. These basins allow for the proposed facilities to be sized for flows closer to
those normally seen at the WWTP. Influent flows in excess of the plant’s capacity
are temporarily held in retention and slowly metered back into influent waste stream

during lower flows.
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Table 15: Solar Power Project Cost Estimate

50% Solar Reliance

100% Solar Reliance

_ Annual Required Required Payl:fack
WWTP Alternatives Power Field Capital Field Area* Capital Period
Cost* Area** Cost Cost (Years)
(Acres) (Acres)
Conventional Activated
1 Sludge $265,204 2.16 $2,061,000 4.33 $4,122,000 16
2 Aero-Mod Activated Sludge | $134,100 1.09 $1,042,000 2.19 $2,084,000 16
3 Membrane Bioreactor $189,974 1.55 $1,477,000 3.10 $2,953,000 16
4 Sequencing Batch Reactor | $139,254 1.14 $1,083,000 2.27 $2,165,000 16
5 BiolLac $205,846 1.68 $1,600,000 3.36 $3,199,000 16
6 BioShells $126,651 1.03 $985,000 2.07 $1,969,000 16
7 Moving Bed Bioreactor $134,706 1.10 $1,047,000 2.20 $2,094,000 16

Note:

*Annual power cost based on $0.11 kW/Hr.

**Based on 250W solar panel per 20 square feet, 4 hrs of direct sunlight at 100% output and 5 hours of
partial sunlight at 50% output. Area accounts for 8 ft X 200 ft panel array access and path.
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J. COST ESTIMATES

Detailed construction and project cost estimates, along with predicted O&M costs were

prepared for all alternatives. A summary of these costs are shown in Table 16 below.

Complete project cost estimates for Alternatives 1 through 7 are shown in Appendix G.

Table 16: Summary of Total Project and O&M Costs

. (2Non- . “INew
Project Description Construction Cost Construction Total Project WWTP
(June 2014) Cost Cost (June 2014) Annual
O&M Cost

WWTP Alternatives
Conventional Activated Sludge Plant | $13,785,000 $6,203,000 $20,000,000 $903,358
Aero-Mod Activated Sludge Plant $11,244,000 $5,060,000 $16,300,000 $774,238
Membrane Bioreactor Plant $10,035,000 $4,516,000 $14,600,000 $834,959
Sequencing Batch Reactor Plant $9,204,000 $4,142,000 $13,300,000 $794,900
BioLac Plant $11,461,000 $5,157,000 $16,600,000 $691,954
BioShell Lagoon System $11,963,000 $5,384,000 $17,300,000 $691,954
Moving Bed Bioreactor $8,303,000 $3,737,000 $12,000,000 $791,397
Existing Facility™ $0 $336,631

(1) Existing WWTP O&M costs based on City budgeted facility and labor costs of $336,631.
(2) Includes 20% Construction Contingency and 25% Indirect/Engineering costs.
(3) Does not include effluent disposal pumping. Includes administration or overhead costs.
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VL.

SELECTION OF AN ALTERNATIVE

Project cost estimates, along with estimated O&M costs were used to perform a net

present worth analysis (Life Cycle Cost) for all seven alternatives. A summary of this

analysis is provided in Table 17. The net present worth analysis is based on an interest
rate of 1.6% from the White House Office of Management and Budget's (OMB)

Appendix C Real 20-Interest Rates on Treasury Notes and Bonds for a 20 year period.

Table 17: Present Worth Analysis Summary

New
. o To.tal WWTP Present Net Present
No. Project Description Project Annual Worth Worth@
Cost O&M O&MM
Cost
WWTP Alternatives
1 | Conventional Activated Sludge Plant $20,000,000 | $903,358 | $15,357,602 | $35,357,602
2 | Aero-Mod Activated Sludge Plant $16,300,000 | $774,238 | $13,162,495 | $29,462,495
3 | Membrane Bioreactor Plant $14,600,000 | $834,959 | $14,194,782 | $28,794,782
4 | Sequencing Batch Reactor Plant $13,300,000 | $794,900 | $13,513,766 | $26,813,766
5 | BioLac Plant $16,600,000 | $844,104 | $14,350,255 | $30,950,255
6 | BioShell Lagoon System $17,300,000 | $691,954 | $11,763,627 | $29,063,627
7 | Moving Bed Bioreactor $12,000,000 | $791,397 | $13,454,216 | $25,454,216

(1) Present worth based on 1.6% 20 year discount rate. Interest rate based on 20-year federal discount
rate from Appendix C of OMB Circular A-94 per USDA PER guidelines.

(2) Salvage value for all alternatives is assumed to be zero.

As indicated, Alternative 7 (MBBR), has the lowest present worth cost, while

Alternative 1, CAS, has the highest. Other factors besides costs will be used to select

the best alternative, which will be described hereinafter.

A decision matrix was utilized to evaluate alternatives against one another. The decision

matrix assigns weight factors to various monetary and non-monetary evaluation criteria.

These criteria and weights help determine the most suitable alternative based on the

unique values of the City. The evaluation criteria and their respective weights were

collectively determined by PACE, City staff, and the Ad Hoc Committee of the City Council.
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A. EVALUATION CRITERIA

A description of each of the evaluation criteria used in the decision matrix are described

below:

1. Monthly Wastewater Rate: In order accurately portray the financial impacts to the

City, the required sewer rate for each of the alternatives was determined. The sewer
rate reflects both the capital and O&M costs and is an impartial basis for cost
comparison, see Table 18. For all alternatives, it was assumed a third WWTP

operator will be required to help operate and maintain proposed facilities.

In the decision matrix, alternatives with the lowest monthly user rate are ranked

highest. A weight factor of 20% was assigned to the monthly wastewater rate.

Table 18: Alternative Estimated Monthly Sewer Rate

Existing Sewer Usage

ADWF, MGD: 0.7
Additional Bottling Plant Flow, MGD: 0.05
Flow Per Household, GPD/EDU: 230
Single-Family Sewer Rates: $23.95
Financing Parameters (USDA Rural Development Loan)
Loan Term, Yrs: 40
Interest Rate: 3.5%
Approximate No. Existing EDUs: 2700
Approximate No. New EDUs: 2917
Approximate Annual Short Lived Asset Contribution: $82,459
Crystal Geyser Contribution: $2,500,000
City Contribution: $500,000
. _ ("Total Monthly Rate per
Project Description EDU peryMo. P
WWTP Alternatives
Conventional Activated Sludge Plant $69.53
Aero-Mod Activated Sludge Plant $59.99
Membrane Bioreactor Plant $59.00
Sequencing Batch Reactor Plant (SBR) $55.79
BioLac Plant $62.47
BioShell Lagoon Nitrification $59.21
Moving Bed Bioreactor (MBBR) $53.61
Current Wastewater Rate $23.95

(1) Total monthly rate per EDU per mo. based on current single family sewer rate.

2. Environmental & Permitting Restraints: The ability to construct and operate each

alternative with minimal impacts to the surrounding environment, both at the

WWTP facility and disposal sites, is a concern. The alternatives were assigned
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scores based on the impacts to the existing WWTP site and environment and the
ease of obtaining permits. Environmental and permitting requirements will be
similar for all alternatives because the majority of infrastructure is proposed to be
constructed within the footprint of the old intermittent sand filters. However,
alternatives such as the BioLac® Activated Sludge (Alternative 5) will require new
infrastructure adjacent to Lagoon 2, so it is ranked lower than the others. The
BioShell Nitrification (Alternative 6) is ranked the highest because it will have the
smallest overall new footprint. The remaining alternatives will have similar
footprint impacts. A weight factor of 5 percent was assigned to Environmental &

Permitting Constraints.

3. Constructability & Ability to Implement: The constructability and ability to implement

a new facility is important for the operations of the current WWTP facility. The
selected alternative must have the ability to be constructed within the existing
WWTP site while keeping the existing facilities online. This is of particular concern
for alternatives that require the lining of the existing lagoons, see POTENTIAL
CONSTRUCTION PROBLEMS, page 80. Alternatives 1, 2, 3, 4, and 7 require
deep excavations and construction of deep concrete basins. Groundwater
management and excavation stabilization and shoring will be important during
construction to maintain a safe site. Therefore, these alternatives are considered
less favorable. Alternative 5 requires constructing new rectangular clarifiers
adjacent to Lagoon 2 near a steep hillside, so it is considered the least favorable.
Alternative 6, BioShell Nitrification, is considered the most favorable. A weight

factor of 10 percent was assigned to Constructability & Ability to Implement.

4. Operations and Maintenance (O&M) Difficulty: Each alternative requires a

different O&M effort. In order to minimize the City staff's labor burden, all
alternatives were assigned scores to reflect their various levels of expected
O&M, not including cost. In general, the alternatives (6 and 7) utilizing the
existing lagoon treatment process were considered the easiest to operate.
Alternative 3 (MBR) was considered the most difficult, in part because of the

increased maintenance effort. Alternatives 1, 2, and 4 (CAS, Aero-Mod, and
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SBR) were considered similar and assigned comparable factors, although
Alternative 4 (SBR) was marked down slightly because of the need to use
equalizing storage prior to effluent filtration and disinfection due to the
sequencing nature of the process. Alternative 5, (BioLac®Activated Sludge) was
ranked slightly lower than the other activated sludge processes because the
large reactor basin and lack of defined aerobic/anoxic processes limits operator
flexibility. A weight factor of 10 percent was assigned to Operations and

Maintenance Difficulty.

5. Ability to Adapt/Modify to Meet Future Discharge Requirements: In general,

alternatives that afford the City the most process flexibility will offer the greatest
benefit for meeting future regulatory requirements. The activated sludge
alternatives (Alternatives 1, 2, 3, and 4) that provide separate aerobic/anoxic
reactors and the ability to change internal recycle and return sludge rates are
ranked higher than alternatives relying on the existing lagoon treatment system
(Alternatives 5, 6, and 7). In addition, concrete reactor basins are easier to
expand and/or modify than earthen basins. Process flexibility will provide the
City with a “tool box” of options to target other nutrients or more stringent
limitations on constituents already present in the NPDES Permit. Alternative 3
(MBR) is ranked a little higher than Alternatives 1, 2, and 4 because the MBR
process removes more BOD and TSS than these other alternatives using
conventional filtration. Many of the insoluble portions of the targeted metals are

tied up in suspended solids, so removal of solids helps metals removal as well.

ECs are a concern for future NPDES compliance. ECs contain many of the
pharmaceuticals discussed throughout the wastewater industry. Unfortunately,
biological treatment is not an effective approach for removing pharmaceuticals.
Research shows that use of nano-filtration or RO is necessary to remove many
identified pharmaceuticals. These processes would be added downstream of the
biological treatment process anyway and could be easily added to any of the
proposed alternatives. A weight factor of 15 percent was assigned to Ability to

Adapt/Modify to Meet Future Discharge Requirements.
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6. Treatment Process Performance and Reliability: Each new treatment plant

alternative must be able to consistently meet effluent limits. The activated sludge
alternatives (Alternatives 1 through 4), utilizing new concrete basins with
separate aerobic/anoxic reactors and flexibility to change internal solids recycle
rates are deemed more reliable than other alternatives. Although Alternative 3
(MBR) gets slightly lower marks because of the amount of process equipment
and membrane integrity concerns over time. It is expected that Alternatives 1
through 4 will provide similar levels of nitrogen removal to meet ammonia and
nitrate limits established in the 2012 NPDES permit. However, since the new
2013 final ammonia criteria was published in April 2014, the City could face even
more stringent ammonia limits if freshwater mussels are present in the Upper
Sacramento River. Based on our modeling efforts, Alternative 2 (Aero-Mod)
appears to offer the highest level of ammonia removal. Consequently, it is

ranked slightly higher than Alternatives 1, 3, and 4.

Alternative 5 (BioLac®) gets lower scores than Alternatives 1 through 4 because
of the large earthen basin leading to colder wastewater temperatures and
potential for depressed nitrification and lack of partitioned reactors to control

aerobic/anoxic environments.

Alternative 6 (BioShells) gets the lowest score because the process does not
employ an effective denitrification step. Even though effluent ammonia limits

could likely be consistently met, the nitrate effluent limit could be compromised.

Alternative 7 (MBBR) would provide adequate nitrogen removal, but would
require the addition of an external carbon source (methanol or glycerin) to obtain
adequate dentrification. In addition, the process relies on the existing lagoon
treatment which lacks process flexibility for meeting potential future, more
stringent effluent limits. Therefore, it is ranked below Alternatives 1 through 5,
but above Alternative 6. Also, Alternatives 6 and 7, and to a lesser degree
Alternative 5, will be subject to cooler wastewater temperatures resulting from
exposure in the lagoons. Thus, these alternatives are not ranked as high as

Alternatives 1 through 4. A weight factor of 35 percent was assigned to
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Treatment Process Performance & Reliability because it is the most important

evaluation criteria.

. Security and Safety to Workers and the Public: Alternatives must minimize

security and safety risks to the operations staff and the public. Alternatives that
utilize the existing lagoons are a safety concern for operators performing daily
inspections and routine maintenance, especially during winter months when the
dikes are covered with snow and ice. Alternatives that are more compact and
limit opportunity for accidental submersion during both daily inspection and

routine maintenance are given higher scores.

One of the major factors affecting safety is the choice of disinfection process.
Currently, the City uses gas chlorine. Alternative disinfection processes were
discussed in section DESCRIPTION — DISINFECTION OPTIONS. As indicated,
UV disinfection was deemed the best alternative. All seven treatment options
reflect use of UV disinfection. Thus, there is no consideration in this criteria for

disinfection safety.

A weight factor of 5 percent was assigned to Security & Safety to Workers/Public.

Accounting for the scores assigned to each evaluation criteria described above and the

respective weight factors, the decision matrix shown in Table 19 was prepared.
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Table 19: Treatment Alternative Decision Matrix

Treatment Alternatives
N I Weight
o. Criteria Factors | Alt-1 Alt-2 Alt-3 | Alt-4 Alt-5 Alt-6 Alt-7
CAS AeroMod | MBR | SBR | BioLac | BioShell | MBBR

1 Monthly Wastewater Rate 20 3 6 7 9 5 7 10

5 Enwronr_nerltal & Permitting 5 8 8 8 8 7 10 9
Constraints

3 Constructa*bility & Ability to 10 8 8 8 8 7 10 8
Implement

4 | O&M Difficulty 10 7 7 5 6 6 10 8
Ability to Adapt/Modify to Meet

5 Future Discharge 15 8 8 10 8 6 3 4
Requirements
Treatment Process

6 Performance & Reliability 35 9 10 8 8 7 4 6
Security & Safety to

7 Workers/Public 5 9 9 10 9 7 6 5

Weighted Totals: 100 73% 83% 79% 80% 63% 60% 70%

Notes:
1= Least Favorable
10= Most Favorable
* Assigned criteria ranking could eliminate an alternative from future consideration

B. SUMMARY OF TOP THREE ALTERNATIVES

The results of the decision matrix evaluation suggest Alternatives 2, 3, and 4 are

ranked similar, with Alternative 2 (Aero-Mod) ranked the highest. Alternative 4

(SBR) has the lowest 20-year present worth cost of the three highest ranked

alternatives. The Aero-Mod alternative has the highest treatment performance and

reliability. It offers a high level of treatment, increased flexibility to meet future

regulatory requirements, and low O&M costs.

The second highest ranked alternative is Alternative 4, the SBR process, which

offers effective nitrogen removal and flexible operations, but employs the least

common treatment process and requires equalizing storage to maintain consistent

flow to tertiary treatment process.
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Alternative 3, the MBR system, is the third highest ranked alternative and offers
excellent solids removal and a small footprint. However, MBRs are capable of only
handling limited fluctuations in flow. Typically, MBR systems can handle twice their
design flow (i.e., peaking factor of 2) for a limited period of time, which is considered
less than conventional activated sludge process, such as Alternative 2 (Aero-Mod).
The allowable peaking factor is also decreased in colder temperatures, as is the
case for the City of Mt. Shasta. It is anticipated that equalization storage will be
required for all new treatment alternatives in order to keep costs down, but the
volume requirement for an MBR process will be much greater than other processes.
Furthermore, the MBR system is one the most complex alternatives to operate. The
City has expressed that minimizing complexity is important to the operational staff.

As a result, Alternative 3 is not the preferred treatment alternative.

Alternative 4, SBR activated sludge, is a proven process for nitrogen removal but
less common than the continuous-flow variations of the Ludzack-Ettinger process as
proposed in Alternative 2, Aero-Mod activated sludge. It is necessary to provide
equalizing storage on the downstream side of the treatment process in order to
deliver consistent flows to downstream filtration and disinfection processes. This is
not a major issue but adds some complexity to the overall treatment process. The
fill and draw sequences require pumping or adequate elevation change in the
WWTP hydraulic profile, which adds operating costs. For these reasons, the SBR

process is not considered the preferred treatment alternative.

Alternative 2 (Aero-Mod) replaces the City’s lagoon treatment system. The Aero-Mod
SEQUOX® process is a variation of the Ludzack-Ettinger activated sludge process
except that it contains a second stage sequencing aeration reactor to enhance

denitrification.

The common wall construction of the various treatment basins helps to minimize the
facility footprint and construction costs. Common walls allow for transfer of solids

and recycle flows without pumping. Air lift pumps are used to convey RAS from the
clarifiers. These features reduce power and associated O&M costs. In addition, the

process can handle high peaking factors without the need for ERBs, although a
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small ERB will be incorporated for extremely high sustained flows. The Aero-Mod
dissolved oxygen control system allows for efficient use of the aeration system,
which results in low operational costs. Due to the current uncertainty relating to the
presence of freshwater mussels in the Upper Sacramento River and associated
more stringent ammonia limits, Alternative 2 (Aero-Mod) is considered the most
favorable because it can achieve the highest level of ammonia removal. It is for

these reasons that Alternative 2, the Aero-Mod process, is the preferred alternative.
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VILI.

PROPOSED PROJECT (RECOMMENDED ALTERNATIVE)

A. PROJECT DESCRIPTION

The recommended project would replace the existing lagoon treatment system with a new
AeroMod activated sludge facility. The proposed project consists of the components
summarized in Table 20. These components are considered in three groups: 1) Effluent
Disposal, 2) Treatment, and 3) Sludge/Biosolids, each of which is discussed below.
Figure 18 and Figure 19 show a site layout map of the proposed project components. A

schematic diagram of the treatment process is shown in Figure 16 and Figure 17.

Table 20: Recommended WWTP Project Components

Item | Component
Headworks modifications and Self Cleaning
Screens

Aero-Mod SEQUOX® Aeration Basins
Aero-Mod Secondary Clarifiers

Aero-Mod Digesters

Traveling Bridge Filters (TBF)

Ultraviolet Disinfection System

Filter and Disinfection Enclosure

Sludge Dewatering Equipment and Building

O O NoOOULA|W|IN|—~

Generator
Control and Blower Building

—_
o

1) Effluent Disposal/Reuse

Based on the effluent disposal analysis previously described, see DESCRIPTION -
EFFLUENT DISPOSAL, the City will need to continue using the Sacramento River
discharge in conjunction with the MSGC and the leach field. Effluent will be
conveyed to the golf course for reuse during the irrigation season. When the golf
course and river cannot be used for effluent disposal, as a result of discharge
requirements or inability to meet effluent limits, the leach field disposal will be
utilized. The City’s current NPDES permit is contained in Appendix H. The
proposed facility’s discharge locations and periods of discharge would stay the same
as the existing facility. However, the volume of treated effluent discharged to the

Sacramento River and the MSGC would increase. The leach field would likely

Final Preliminary Engineering Report 96 City of Mt. Shasta
and Feasibility Study 111.44



receive an approximate 50 percent decrease in volume of discharged effluent. This
is because the WWTP would have the ability to more frequently meet the stringent

standards for discharge at the MSGC and Sacramento River.

The new parallel or larger replacement pipeline would be constructed to improve the
undersized existing Sacramento River discharge. In addition, the Sacramento River
outfall will be improved to repair leaks and maintain a submerged diffuser. The
Sacramento River Discharge is limited to an ADWF of 0.8 MGD between
September 15 and June 16. A 20 to 1 dilution ratio of river to WWTP effluent flow

must be maintained at all times.

The golf course would receive up to an approximate 85 percent increase in effluent.
During the recreation season when irrigation water is needed at the golf course, the
golf course would likely receive the entire WWTP effluent flow. However, in a year
that receives a statistical 100-year annual rainfall, the golf course would not have
sufficient capacity to receive the entire WWTP effluent flow. During a 100-year

annual rainfall year, a combination of all three discharge sites would be required.

The leach field has a design capacity of 0.7 MGD. Historically, the leach field has been
operated as a backup when more stringent discharge limits cannot be met due to
WWTP upsets or irrigation water is not needed at the golf course. The current permit
does not prohibit the use of the leach field as a primary disposal site. However, the
CVRWQCB has indicated that increased use of the leach field will likely result in
increased monitoring and more stringent future permit limits. It is anticipated that no

improvements will be necessary to the City’s existing effluent pump station.

The golf course irrigation pump station has a reported pumping capacity of 0.5 to

0.6 MGD based on irrigateable area, irrigation season, and agronomic application
rates. During the irrigation season, the golf course can likely receive the entire WWTP
effluent flow. However, in a year that sees a statistical 100-year annual rainfall, the

golf course will not have enough capacity to receive the entire WWTP effluent flow.

During a 100-year annual rainfall year (approximately 6 inches), a combination of all

three disposal sites will be required.
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2) Treatment

The proposed treatment process is shown in Figure 16, Figure 17, Figure 18 and
Figure 19. In addition, Figure 31 shows a process diagram of the proposed
treatment and disposal system. Raw wastewater from the collection system will
pass through one of two automatic cleaning spiral screens. Screenings will be
deposited in a dumpster for disposal. Screened wastewater will gravity flow to the
Aero-Mod SEQUOX® treatment basins, entering an anoxic selector where it will be
mixed with RAS from two secondary clarifiers. The RAS flow will be approximately
equal to the influent WWTP flow. This selector will promote the growth of bacteria
that have excellent settling characteristics, while returning nitrate to the front of the
treatment process for denitrification. A wall-mounted course bubble aeration system

will provide mixing.

Selector effluent is diverted to one of two stage 1 aeration tanks (Stage 1). A
wall-mounted fine bubble aeration system provides continuous mixing and dissolved
oxygen for BOD consumption, ammonification and nitrification. Stage 1 effluent
passes to a Stage 2 aeration tank (Stage 2) through blockouts in the interior walls.
An airlift pump distributes a portion of the Stage 1 mixed liquor to one of the two
digesters as WAS. Similar to the Stage 1 aeration system, a wall-mounted course
bubble aeration system provides sequenced aeration to the Stage 2 tank. The
sequenced aeration allows for simultaneous nitrification and denitrification. At a
design flow of 1.2 MGD, the mixed liquor suspended solids (MLSS) concentration
within the aeration basin are estimated to be approximately 3,400 mg/l. The Stage 1
and Stage 2 tanks will have a combined volume of 1.35 MG and a sustained peak
treatment capacity of 3.6 MGD. During ADWF conditions, the SRT will be

approximately 21 days, while the hydraulic retention time (HRT) will be 27 hours.
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Stage 2 effluent is drawn from the surface of the aeration basins through outlet
screens and dispersed along the bottom of one of two clarifiers. These clarifiers
have an area of approximately 3,840 Sqg-Ft and a side wall depth of 14 Ft. An air lift
pump removes sludge at timed intervals from eight stationary suction hoods. At a
design flow of 1.2 MGD, approximately 1.2 MGD of this sludge will be returned as
RAS to the anoxic selector. Clarified effluent exits the clarifier through submerged
effluent weirs. These weirs allow the effluent flow to be regulated so that surges in

influent flow can be absorbed by utilizing the clarifiers as retention basins.

Clarified effluent travels to one of two traveling bridge filters for further TSS removal.
These filters utilize sand media beds that are partitioned into many smaller cells. As
the filter rate slows, a traveling carriage moves a suction hood from cell to cell,
backwashing individual sections of the filter. This type of filter does not require an
entire filter shutdown to perform a backwash. An enclosure over the filter will help to
protect the filter from the environment and limit the amount of algae growth caused by

direct sunlight exposure.

Filter effluent is received by one of two UV channels. Each of the UV channels
contain three banks of UV lamps. A design UV dose of 80,000 yWs/cm? will be
provided per the National Water Research Institute (NWRI) guidelines. Both UV
channels will share the same enclosure as the traveling bridge filters to reduce
exposure to the environment. Disinfected effluent leaving the UV channels can
gravity flow to the river during permitted times. Alternatively, effluent can be pumped
to the MSGC or leach field for disposal.

3) Sludge/Biosolids

Two aerobic digesters receive WAS from one of two air lift pumps in the Stage 1
aeration basins at a rate of approximately 1,370 Lbs per day. A wall-mounted

aeration system provides aeration and mixing to the digester sludge at a rate of
870 SCFM. Digester supernatant travels over weir into the anoxic selector to be
blended with influent wastewater and RAS. The sludge retained in the digesters

undergoes stabilization for 30 days before conveyance to the dewatering facility.
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The recommended project incorporates biological activated sludge treatment which
relies on continuous wasting of solids to control optimal environments with the

treatment processes.

Biosolids (sludge) management will be a new concept for City staff. With the current
lagoon system, solids are stored in the primary ponds, which have been cleaned
once or twice since original construction. The City’s existing DAF/RSF generates
solids which are conveyed to the un-lined earthen basin located west of these
processes. As part of the new NPDES permit, the CVRWQCB required the City to

develop a biosolids use or disposal plan.

Waste sludge is about 98% water (by weight) so it is advantageous to remove as
much water as possible before disposal. Drying can be accomplished by sun
exposure in drying beds during the summer or by mechanical means. Drying on-site
requires manipulation with equipment to accelerate drying and poses the risk of
odors to nearby property owners. In addition, uncovered drying beds are subject to

unseasonable rains during the drying season.

The City of Yreka tried to dry its sludge on-site using covered drying beds, but after
odor complaints from surrounding residents, it changed to a mechanical dewatering
process. Due to the space requirements and infrastructure costs for covered drying
beds, additional operator attention, and risk of odors, it was recommended the City

of Mt. Shasta employ mechanical dewatering.

The most common sludge dewatering equipment are the filter belt presses. However,
centrifuges are becoming more popular because they can remove even more water.
In late 2011-early 2012, PACE led efforts by the City of Yreka to pilot test a filter belt
press and centrifuge for effectiveness of dewatering the City’s aerobically-digested
sludge. Because the City hauls its dewatered sludge to the Dry Creek Landfill in
White City, Oregon, transportation costs are a significant component of its disposal
costs. Therefore, water weight is a significant factor. The City of Dunsmuir also
disposes its waste sludge to the Dry Creek Landfill. Based on our analysis, it was

determined a centrifuge dewatering process was the most cost-effective, long-term
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means for sludge dewatering for the City of Yreka. Since it is likely waste sludge from
the City of Mt. Shasta would also be hauled to the Dry Creek Landfill, it is expected
the longer haul would show the centrifuge process is even more advantageous for Mt.
Shasta.

The recommended project reflects a centrifuge dewatering facility, similar to the one
currently being constructed for the City of Yreka and consists of sludge grinder and

pumping facilities, polymer blending system, elevated centrifuge, and conveyors.

The centrifuge will thicken the waste sludge from about 1.5% solids to about 20%
solids. The addition of a polymer will be required to achieve optimal solids
concentrations. Supernatant (liquid portion) from the sludge will be returned to the
anoxic selector for further treatment. The dewatering facility will be required to run
approximately 12 days per month for approximately 6 hours each day. A scale will
weigh sludge before it is hauled off-site for final disposal at a landfill. The
dewatering facility will be enclosed in a separate building to protect equipment and

electrical/controls facilities.
B. PROJECT SCHEDULE

The anticipated project schedule is shown in Table 21. The two factors for staying on
schedule are 1) the City successfully adopting a new multi-year sewer rate increase in
2017 and 2) obtaining timely funding commitments from CWSRF and USDA for

constructing the proposed project.
C. PERMIT AND POTENTIAL ENVIRONMENTAL REQUIREMENTS

Enplan, Redding, CA, performed a review of the proposed project and determined a list
of special studies and potential permits that are required to comply with California
Environmental Quality Act (CEQA) and National Environmental Protection Act (NEPA)
requirements, see Table 22. The following documents were prepared to comply with

environmental requirements for both USDA Rural Development and CWSRF.
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Rural Development Financing:

e CEQA - Initial Study/Mitigated Negative Declarations
e NEPA — Environmental Report (EIR) Checklist for Projects

State Revolving Fund (SRF) Financing

e CEQA-Plus — CEQA as well as documentation satisfying State Water

Resources Control Board

Table 21: Preliminary Project Schedule

Task Estimated NPDES
Completion Compliance
Date Date
Submit Leach Field Design Investigation Feb 28, 2014 Apr4,2014
Submit Groundwater Monitoring Well Network Tech Report Oct-2014 Apr 4.2014
Submit draft Wastewater Treatment and Disposal Feasibility May 30, 2014 Jun1l, 2014
Method of Compliance — Title 22 Disinfection Requirements May 30, 2014 Jun1l, 2014
Method of Compliance — BOD, TSS, and pH May 30, 2014 Jun 1, 2014
Method of Compliance — Cu, Zn, and ammonia May 30, 2014 Jun 1, 2014
Workshop with project stakeholders Jun 18, 2014 -
Public presentation of draft PER Jul 21, 2014 -
Submit final PER to project stakeholders Aug-2014 -
Initiate environmental review, permitting, and financing options Oct-2014 Nov 23, 2016
Submit project financing plan to CVRWQCB Nov-2014 Nov 23, 2014
Adopt project environmental documents Apr-2015 -
Prepare funding applications for USDA and CWSRF funding Dec-14 to Apr-15 -
Obtain preliminary project funding commitments Oct-2015 -
Proposition 218 proceedings Nov-15 to Mar-16 -
Engineering design Mar-16 to Dec-16 -
Bidding/award/contract execution Jan-17 to Apr-17 -
Construct improvements May-17 to Dec 18 Nov 23, 2018
Final project completion — file Notice of Completion Jan-2019 -
Compliance with Cu, Zn, ammonia Apr-2019 Jun 1, 2017
Compliance with BOD, TSS, pH, and Title 22 Disinfection Apr-2019 Nov 23, 2020

Progress Reports

Jan of each year

Jan of each year
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Table 22: Environmental Studies and Permit Requirements

CEQA

e Air quality/greenhouse gas modeling

e Odor assessment

e Stream/wetland delineation (at diffuser site)

e Botanical and wildlife studies (at diffuser site)

e Cultural resources study (at diffuser site)

e Native American consultation and records search
NEPA

e Environmental Report checklist for project with a CEQA document
SRF Funding

¢ CEQA-Plus documentation

Permits
e Army Corps of Engineers

¢ Regional Water Quality Control Board
e California Department of Fish and Game

e NPDES permits

e General Construction Activity Storm Water Permit

The final environmental document was adopted by the City of Mt. Shasta on May 9, 2016.
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D. SUSTAINABILITY CONSIDERATIONS
1) Water Efficiency

The proposed project will provide a new facility that will be able to consistently meet
discharge requirements set forth in the City’s current NPDES permit. Proposed
improvements will provide more reliable treatment to allow the City to convey more
of its summertime treated effluent to the golf course, thereby reducing the need to
pump potable groundwater. In the past, the City had trouble consistently meeting
the golf course discharge requirements, so it had to convey large volumes of
summertime effluent to the leach field. Similarly, the proposed improvements will
allow the City to consistently meet NPDES permit requirements when discharging to
the Sacramento River and reduce reliance on the leach field disposal site. This
allows more water to be conveyed to the Sacramento River for beneficial use by

downstream users.
2) Energy Efficiency

The proposed project utilizes common wall construction to minimize construction
costs and operational pumping costs by minimizing the pumping distances. Gravity
flow was used wherever possible to further decrease the pumping costs. Gravity
separation of solids in the secondary clarifier and filtration facilities was utilized. In

addition, an open channel style UV disinfection system was utilized to minimize
pumping.
The proposed Aero-Mod treatment system utilizes sequenced aeration in the two

Stage 2 aeration basins. This minimizes power consumption required for additional

blowers to operate simultaneously.

By maximizing effluent disposal to the Sacramento River, pumping costs for

discharging treated effluent to the leach field is reduced.

In order to offset the predicted power consumption, a solar field could be utilized. As
previously discussed, the payback period for such a project approaches the

expected life of the project and therefore is not part of the recommended project.
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However, if the City believes that the cost of power will increase in the future, the
payback period will roughly decrease one year for every $0.01 kW/Hr increase. In
addition, if a grant can be secured for a significant portion of the capital cost of a

solar field, this alternative power source may prove viable.
E. TOTAL PROJECT COST ESTIMATE (ENGINEER’S OPINION OF PROBABLE COST)

Table 23 provides a detailed breakdown of project construction costs. Note that five
years of construction inflation has been added to account for construction of

improvements beginning in 2019.
F. ANNUAL OPERATING BUDGET

The City is seeking project funding from USDA Rural Development’s Rural Utility
Services Program and Clean Water State Revolving Fund administered by the State
Water Resources Control Board. The City’s existing operating budget and wastewater
rates schedule are contained in Appendices B and D, respectively. The City will need to
reconsider the income and expenditures within its wastewater fund along with the new
debt service obligations required to repay any loan obtained. With a few exceptions, the
major public works infrastructure funding programs expect an agency’s monthly sewer
bill to be at least 1.5 percent of MHI. The results of an income survey performed by
Great Northern Corporation in early spring 2014 indicate the MHI within the City’s utility
service area is about $32,000, see Appendix I. However, USDA Rural Development
has indicated they will utilize the MHI as determined by the US Census ACS, which is
$38,504. Using the 1.5 percent threshold and the higher MHI, the City’s monthly
wastewater rate would need to be at least $48.13 per month per EDU before qualifying
for grant funding. The City’s current sewer rate is $23.95 per month per EDU.
Therefore, the monthly sewer rate needs to increase by $24.18 per month per EDU

before it can effectively compete for grant funding.
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Table 23: Recommended Project Cost Estimates

Item

| Amount | Units | Unit Cost | Total Cost

Civil Site Work & Miscellaneous

1 Mobilization & Demobilization 1 LS $100,000 $100,000
2  Site Grading and Aggregate Base 1 LS $166,000 $166,000
3 Erosion Control SWPPP & Implementation 1 LS $25,000 $25,000
4 Shop Drawings/Testing/Equipment Manuals 1 LS $50,000 $50,000
5  Cleanup 1 LS $20,000 $20,000
Subtotal $361,000
1.2 MGD ADWF Aero-Mod Equipment
6  Excavation (Selector, CAS, Clarifier, & Digester) 12200 CcY $30 $366,000
7  Headworks Excavation 63 CcY $30 $2,000
8  Headworks 1 LS $356,896 $357,000
9  Pond Bypass Piping 1100 LF $240 $264,000
10 Aero-Mod Equipment 1 LS | $1,758,000 $1,758,000
11 Aero-Mod Equipment & Interior Piping Installation Cost 1 LS $360,000 $360,000
12 Concrete (Selector, Aeration Tank, Clarifier, & Digester) 1 LS $3,005,000 $3,005,000
13 Aero-Mod Grout 242 CcY $1,500 $363,000
14 Aero-Mod Yard Piping 577 LF $240 $138,000
15 12-inch Air Manifold, Process, & Utility Piping 560 LF $150 $84,000
16 Blowers Building 400 SF $150 $60,000
17 Blower Building HVAC 1 LS $20,000 $20,000
18 Soda Ash Dosing Station 1 LS $10,000 $10,000
19 Generator & Ancillary Equipment 1 LS $84,000 $84,000
Subtotal $6,871,000
Filtration Facilities
20 Equipment and Controls-Stainless Steel Tanks 1 LS $686,400 $687,000
21 Filter Platform 1 LS $8,000 $8,000
Subtotal $695,000
Miscellaneous Mechanical & Electrical
22 16-inch Motor Actuator 2 EA $6,000 $12,000
23 16-inch Emergency Shutoff BFV & Torque Tube to Above-Grade Actuator 1 EA $8,000 $8,000
24 HVAC (Mitsubishi Ductless System) 1 LS $25,000 $25,000
25 Positive Head Piping (above-grade piping to keep UV chamber full) 1 LS $3,000 $3,000
26 Polymer Injection and Raw Water Sample Vault 1 LS $6,000 $6,000
27 Post Filter Sample Vault 1 LS $5,000 $5,000
28 Process Piping and valves 1 LS $100,000 $100,000
29 No. 1 Water Tie-In 0 0 $0 $0
30 Eye Wash Station 1 LS $2,000 $2,000
31 Magnetic Flow meters 4 LS $8,000 $32,000
32 Recycle Pump Station (300 to 400 GPM) 1 LS $60,000 $60,000
33 Electrical and Controls 1 LS $100,000 $100,000
34 Lighting 1 LS $20,000 $20,000
35 5 HP Packaged Pumps (includes VFDs and controls) 2 EA $12,000 $24,000
36 Piping and Valves 1 LS $3,000 $3,000
37 Hydro Tank 1 LS $1,000 $1,000
38 Conc Pads 2 LS $500 $1,000
39 Packaged Polymer System 1 LS $30,000 $30,000
40 Misc Piping Valves 1 LS $1,000 $1,000
Subtotal $433,000
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Table 23: Recommended Project Cost Estimates (Continued)

Item | Amount [ Units | Unit Cost | Total Cost
Metal Building and Foundation
41 Building (see Building Cost Estimate) 2230 SF $165 $368,000
42 Engineered Fill Under Building and 5' Beyond Footprint 311 CcY $150 $47,000
Subtotal $415,000
Site Piping
43 16-Inch PVC Effluent (Filter Building to exist discharge) 130 LF $100 $13,000
44  Overflow/Drain piping (Filter Building to RPS) 75 LF $75 $6,000
45 Effluent Tie-In and 16-inch BFV 1 LS $6,000 $6,000
46  3-inch No 2 Water BPS Suction 1 LS $3,000 $3,000
47 3-inch No 2 Water BPS Discharge 0 0 $0 $0
48 Return Pump Station Discharge 300 LF $75 $23,000
49 Secondary Treatment Effluent Piping to Filter Building 250 LF $100 $25,000
50 Polymer Discharge Piping 20 LF $50 $1,000
51 No. 1 Water Main 300 LF $50 $15,000
Subtotal $92,000
1.6 MGD PWWF UV Equipment
52 UV Disinfection System Equipment 1 LS $1,105,000 $1,105,000
53 Electrical Controls 1 LS $100,000 $100,000
54  Third-Party Validation 1 LS $40,000 $40,000
Subtotal $1,245,000
ERB Site Work & Ancillary Equipment
55 Sludge Removal and Excavation 3000 CcY $125 $375,000
56 ERB Liner 1.3 AC $20,000 $27,000
57 ERB Dike Backfill 3000 CcY $5 $15,000
58 ERB Aeration 1 LS $264,000 $264,000
Subtotal $681,000
1.55 MGD ADWF Dewatering Equipment
59 Dewatering Equipment 1 LS $600,000 $600,000
60 Electrical 1 LS $250,000 $250,000
61 Building 1 LS $345,000 $345,000
Subtotal $1,195,000
New Lab & Control Building
62 New Control Building 2500 SF $250 $625,000
63 Laboratory Equipment 1 LS $50,000 $50,000
Subtotal $675,000
Outfall Improvements
64 New Diffuser and Ancillary Improvements | 1 | LS | $93,000 | $93,000
Total Estimated Construction Cost without Contingency (June 2014) $12,756,000
Inflation to June 2019 @ 2.5% per year $1,676,000
Construction Contingency @ 15%  $2,165,000
Indirect/Engineering $3,000,000
TOTAL ESTIMATED PROJECT COST (June 2019 Dollars) $19,597,000
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The goal for funding the recommended project will be to secure a long-term, low-interest
loan with debt service obligations up to 1.5 percent of MHI. Then, attempt to acquire

grant funding for the amount beyond the loan amount.

The City is currently completing a wastewater utility rate study, reflecting the anticipated
financial impacts from the proposed project. It is expected the proposed wastewater

rates will be adopted in late spring 2017 and go into effect on July 1, 2017.
1) Income

According to the City’s 2012-2013 operating budget (Appendix B), the wastewater
fund generated about $798,000 in user fee revenue and miscellaneous income.
During this same period, the City incurred about $819,000 of expenses and debt
service obligation, not including capital outlay. Thus, it appears the City needs a
small rate increase just to fund its current operations. However, a significant rate
increase will be required to cover future debt service obligations and increased O&M

expenses for the proposed project.

Using the City’s current user fee-generated revenue and dividing by the $23.95 per
month per EDU yields about 2,700 existing EDUs.

Crystal Geyser is currently in the planning stages with Siskiyou County and City of
Mt. Shasta for a juice making facility in Mt. Shasta. It is expected this new facility
may initially contribute between 25,000 and 50,000 GPD of wastewater in the City’s
facility. If Crystal Geyser connects to the City’s system, it will pay a connection fee
that will cover its portion of WWTP capacity. Therefore, it will not be necessary to

finance the portion of improvements funded by Crystal Geyser.
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Table 24 shows a breakdown of potential grant amount, loan financing costs, and
resulting monthly sewer rates, assuming a 50/50 funding split between USDA Rural
Development and CWSRF, for funding the recommended project. As indicated, the
total monthly cost of the project, reflecting debt service and O&M obligation, is about
$31.65 per EDU.

2) Annual O&M Costs

A detailed summary of the projected O&M costs for the recommended project are
shown in Table 25. These costs reflect O&M costs for the proposed facilities only.
Labor hours shown are zero because they are accounted for in new facility
operations staff cost on line 41. It is anticipated that a third WWTP operator will be

necessary to effectively operate the new facilities.
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Table 24: Financing and Rate Determination

No. Existing EDUs: 2700 Based on Budgeted Revenue divided by $23.95/mo.
City of Mt. Shasta MHI ($/year): $33,320 Per Income Survey by RCAC (Multi-Agency)
Min Grant Eligible Monthly Rate ($/mo): $41.65 USDA RD & CWSRF
Existing City of Mt. Shasta Sewer Rate: $23.95
Total Estimated Project Cost (June 2019): $19,597,000
Percentage Funding Contribution: 50% USDA RD & CWSRF
PROJECT COSTS USDA Portion CWSRF Portion
Total Estimated Project Cost: $9,798,500 $9,798,500
6 Months Construction inflation @ 1.5%: $0 $0
CWSREF Planning Grant Contribution $0 $0
City Contribution: $0 ($200,000)
NET FINANCED AMOUNT: $0 $0
O&M
Total Additional Annual O&M Cost (Note 1): $218,804 $218,804
Cost per EDU (2,700 EDU's): $6.75 $6.75
FINANCING TERMS
Loan Term: 40 30
Interest Rate: 3.00% 1.7%
Loan Amount: $6,858,500 $3,798,500
Grant Amount (Note 2): $2,940,000 $5,800,000
Grant Percentage: 30.0% 60.4%
DEBT SERVICE & SHORT-LIVED ASSETS
Annual Debt Service: $296,715 $162,687
Annual Debt Service Reserve @ 10%: $29,672 $16,269
Total Annual Debt Service Obligation: $326,387 $178,956
Monthly Debt Service (2,700 EDUs): $10.07 $5.52
Short-lived Asset Reserve: $41,230 $41,230
Monthly Short-lived Asses Reserve (2,700 EDUs): $1.27 $1.27
ADDITIONAL MONTHLY SEWER RATE ($/EDU): $18.10 $13.55
TOTAL MONTHLY SEWER RATE ($/EDU): $55.60
PERCENTAGE OF MHI: 2.00%
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Table 25: Recommended Project Operations and Maintenance Cost

Item | Amoun | Units | Unit Cost | Total Cost
AeroMod Activated Sludge Plant O&M
1 Soda Ash 85100 Lbs $0.70 $59,570
2  Aeration System Blowers (100 BHP: 2 Duty, 2 Standby) 991608 | kWHr $0.11 $109,077
3 PLC (0.003 kW) 26 kWHr $0.11 $3
4 Lights (1 kW) 2920 kWHr $0.11 $321
5  Labor 500 Hrs $0.00 $0
9  Equipment Repairs/Lubrication/Replacement 1 LS $2,221 $2,221
1 Diffuser Replacement 41 LS $25.00 $1,035
1 Sampling 25 Hrs $0.00 $0
Subtotal $172,227
TBF O&M
1 Power Consumption 19597 | KWHr $0.11 $2,156
1 Lubricate Gear Reducer 1 Hrs $0.00 $0
1 Lubricate Drive Shaft 1 Hrs $0.00 $0
1 Lubricate Sliding Wheels 1 Hrs $0.00 $0
1 Gear Reducer Inspection, Tightening Set Screws 2 Hrs $0.00 $0
1 Check Misc Alignments 2 Hrs $0 $0
1 Underdrain Inspection 8 Hrs $0.00 $0
1 Media Replacement (1) 1 LS $200.00 $162
1 Media Replacement Labor 17 Hrs $0.00 $0
2 Underdrain Replacement (2) 1 LS $1,429.49 $1,429
2 Underdrain Replacement Labor 146 Hrs $0.00 $0
2  Spare Parts (3) 1 LS $1,186.02 $1,186
Subtotal $4,933
Dewatering O&M
2 Polymer 1 LS $17,772.30 $17,772
2 Sludge Feed Pump (10 BHP) 13773 kWHr $0.11 $1,515
2  Centrifuge System (75 BHP) 103300 | kWHr $0.11 $11,363
2 Sludge Grinder (3 & 5 BHP) 11019 kWHr $0.11 $1,212
3 Polymer Feed (1 BHP) 1377 kWHr $0.11 $152
3 Ventilation Fans (2 at 1.5 BHP & 1 at 1 BHP) 5509 kWHr $0 $606
3  Conveyor (5 BHP) 6887 KWHTr $0.11 $758
3 Annual Sludge Hauling Cost 979 Tons $39.62 $38,788
3 Annual Landfill Tipping Fees 979 Tons $56.11 $54,936
3 Labor 484 Hrs $0.00 $0
3 Annual Parts Replacement 1 LS $3,000.00 $3,000
Subtotal $130,102
UV System O&M
3 UV System Operation 63072 | KWH $0.11 $6,938
3 Yearly Lamp Replacement 32 LS $280.00 $8,960
3 Daily Maintenance 200 Hrs $0.00 $0
Subtotal $15,898
ERB Site Work & Ancillary Equipment
3 Sludge Removal and Excavation 3000 CY $125.00 $375,000
3 ERB Liner 1 AC $20,000.00 $27,000
3 ERB Dike Backfill 3000 CY $5.00 $15,000
4 ERB Aeration 1 LS $264,000.0 $264,000
Subtotal $681,000
4  Facility Operations Staff (3) 1 LS $270,000 $270,000
Annual Cost $594,000
Equipment 20-Year Present Cost $11,880,00
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Table 26 contains a breakdown of the total anticipated annual O&M costs for

operating the proposed facility, including existing infrastructure.

Table 26: Total O&M Costs

Expense Description Cost
Personnel (salary, benefits, payroll tax, training) $ 270,000
Administration Costs (office supplies, printing, etc.) $ 1,272
Insurance $ 45,330
Energy Costs (fuel and electricity) $ 210,757
Process Chemical $ 77,342
Monitoring and Testing $ 9,436
Professional Services
Residuals/Waste Disposal $ 93,724
Other $ 66,377
Total: | $ 774,238

Of the amount shown, approximately $438,000 is required to operate the proposed

facilty.
3) Debt Repayment

As indicated in Table 24, the total annual debt service for a USDA Rural Development
and CWSRF loan, including assumed grant amount, is about $459,000 per year,
based on the loan terms shown. For 2,700 EDUs, this equates to about $14.18 per
EDU per month.
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4) Reserves

The Proposed Funding Package requires a debt service reserve and short-lived

asset reserve described as follows:

e Debt Service Reserves: The required debt service for utilizing loan financing

is equivalent to 10% of the annual debt service payment. For the proposed
loan amount, the debt service reserve is about $45,941 per year and about
$1.42 per month per EDU.

e Short-Lived Asset Reserve: Table 27 lists potential short-lived assets that will

likely require significant maintenance or full replacement in the next five to
fifteen years. As shown, it is estimated the City will need to reserve about
$82,459 annually to pool adequate funds to replace short-lived assets, which

corresponds to a monthly cost of about $2.36 per month per EDU.

Based on the projected income, O&M cost, debt service cost, and reserves, it is
estimated the City may need to increase its monthly wastewater rate to about $55.60
per month per EDU, see Table 24. As shown, the proposed financing plans
assumes a maximum 30% grant from USDA Rural Development ($2,940,000) and a
maximum $6.0M grant from CWSREF.

Table 27: Short-Lived Assets Reserve Schedule

Equipment Replacement | Estimated Annual

Period Cost Reserve
Replace UV Lamps 5 $ 8,960.00 | $ 1,792.00
Replace UV Ballast 5 $ 500.00|$% 100.00
Replace Polymer Equipment 5 $ 20,000.00 | $ 2,000.00
Replace Sludge Feed Pump 15 $ 20,000.00 | $ 1,333.33
Centrifuge Scroll Replacement 15 $545,000.00 | $36,333.33
Replace Sludge Grinder 15 $ 5,000.00 | $ 333.33
Replace Scale 15 $ 40,000.00 | $ 2,666.67
Replace TBF Media 15 $ 8,000.00 | $ 800.00
Replace Soda Ash Pumps 10 $ 1,000.00 | $ 100.00
Replace Aeration Basin Diffusers & Blower 10 $150,000.00 | $15,000.00
Replace Digester Diffusers & Blowers 15 $150,000.00 | $15,000.00
Replace Headworks Screen 15 $ 70,000.00 | $ 7,000.00
Total Annual Cost: | $82,458.67
Total Annual Cost Per EDU (2,700 EDUs) | $ 30.54
Total Cost Per EDU Per Month: | $ 2.54
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VIII. CONCLUSION AND RECOMMENDATIONS

The recommended project consists of the items summarized in Table 23 and contains

the following advantages:

¢ Increased WWTP wet-weather capacity

¢ Increased process reliability/minimized NPDES discharge violations
e Increased flexibility to meet future discharge requirements

e Minimized effluent pumping costs (i.e., leach field use)

e Increased effluent quality discharged to the Sacramento River

¢ Increased facility safety

¢ Increased water reuse

The total project cost, including indirect costs for administration and engineering, is
estimated at about $19.597M.

It is recommended the City accept the recommendations presented in this report and
continue to explore financing opportunities that maximize grant opportunities to lower
anticipated wastewater rates. In addition, the City needs to complete the wastewater
utility rate study and initiate Proposition 218 proceedings for raising monthly wastewater
rates accordingly. Table 21 contains a preliminary project schedule from acceptance of

the feasibility study to final construction of recommended improvements.

COMPLIANCE WITH NPDES PERMIT

This feasibility study is intended to satisfy a number of requirements set forth in the
City’s NPDES permit, adopted in October 2012. Below is a brief description of those

requirements.
1) Groundwater Monitoring Well Network Technical Report

A new down-gradient (of the leach field) monitoring well was completed in
June 2014 and a Groundwater Monitoring Well Network Technical Report

completed shortly thereafter. A copy is attached in Appendix F.
2) Leach Field Design Investigation

This report was completed and presented to the RWQCB during the
February 28, 2014 workshop. A copy is attached in Appendix F.
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3) Compliance Schedule - Title 22 Disinfection Requirements

Compliance with Title 22 disinfection requirements are addressed in the
recommended project components, which includes use of UV disinfection when
discharging to the Sacramento River and sodium hypochlorite when discharging to
the MSGC. Scheduling milestones as required on page 35 of the NPDES permit

are reflected in the preliminary project schedule, Table 21.
4) Compliance Schedule - BOD, TSS, pH

Compliance with BOD, TSS, pH are addressed in the recommended project
components. BOD and TSS will be removed to below NPDES permit limitations by
the proposed activated sludge biological treatment process and effluent filtration
processes. pH will be controlled by adding soda ash or lime on the influent side of the
biological treatment process, which will provide alkalinity for nitrification. Since
denitrification will occur in the pre-anoxic selector, some alkalinity will be released for
nitrification, which will reduce the amount of soda ash or lime required. As indicated

above, scheduling milestones required in the NPDES permit are reflected in Table 21.
5) Time Schedule Order — Copper, Zinc, and Ammonia

Copper and zinc compliance will be accomplished by removing TSS through use of
year-round filtration and enhanced by more efficient biological treatment and
nitrogen removal. Effluent ammonia will be addressed by more effective nitrification

in the proposed biological treatment process.

The Time Schedule Order for compliance with copper, zinc, and ammonia effluent
limits is required by June 1, 2017. Due to a number of extenuating circumstances,
including, but not limited to, time to complete environmental documentation; loss of
Economic Development Agency grant funding; time to acquire project financing;
and implementation of required sewer rates, it will not be possible to meet the

June 1, 2017 compliance deadline.
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FIGURE 4
CITY OF MT SHASTA
Alkalinity Concentration
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FIGURE 1
CITY OF MT SHASTA

Ammonia Concentrations
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FIGURE 2
CITY OF MT SHASTA

Dissolved Oxygen Concentrations
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FIGURE 5
CITY OF MT. SHASTA
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FIGURE 6A
CITY OF MT. SHASTA
Ultraviolet Transmittance
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City of Mt. Shasta
Operating Budget
2012-2013
City of Mt. Shasta
ADOPTED Prev. Proposed FINAL  Percent
FUND Budget Apprvd/Rllovr Mid-Year Revised of
ACCOUNT GROUP 2012-13  Budget Adj  Revision Budgef Budget

WASTEWATER OPERATIONS FUND

Beginning Working Capital (July 1) Carryover 541,022 541,022
Revenues
Interest and Rental Revenues 9,300 9,300 1.17%
Cwrent User Fees 775,850 775850 %7.82%
Other Miscellaneous Revenues 8,000 5.000 13,000 1.01% Qutside City Reimbursements
Total Revenues 793,150 LI} 5,000 798,150
Expenditures
Field System Service
Salaries and Benefits 55,127 35,127 6.25%
Empioyee Related Costs 1,500 1,500 0.17%
Services-Personal and Professional 4,000 4000 0.45%
Insurance, Licenses, and Taxes 5,600 5,600 0.64%
Facilities Expenses 500 500 D.06%
Maintenance and Repairs 28,808 28,800 3.27%
Materials and Supplics 1,600 7600 0.86%
Debt Service Expenditure 73,368 73.868  8.38%
Capital Outlay 25,000 25,000 2.84%
Administrative Allocation 28,000 28,000  3.18%
Total System Expenditures 129,995 1] ] 229,995

Treatment Plant Operations

Salanies and Benefits 188,717 188,717 2141%
Employee Related Costs 5,450 3450 0.62%
Services-Personal and Professional 39,300 78,000 117,500 4.48% NPEDS permit work, TR evaluation
Insurance, Licenses, and Taxes 23,700 23,700 2.69%
Facilities Expenses 87,678 300 88,178 9.95% intemnet access
Maintenance and Repairs 42 350 42 350 4.80%
Materials and Supplies 35,650 7,500 63,150 6.31% plant treatment chemicals
Capital Qutlay 123,500 66,500 190,000  14.01% Chlorine analyser building
Administrative Allocation 85,000 85,000 9.64%
Total Plant Expenditures 651,545 0 152,500 §04,045

Total Wastewater Operations Expenses 881,540 9 152,500 1,034,040

Net Revenues / (Expenditures) (88,390) 0 (147.508)  (235,890)

Ending Retained Earnings (June 30) Reserves 452,632 0 (147,500) 305,132

WASTEWATER IMPROVEMENTS FUND

Beginning Fund Balance (July 1) Carryover 281,072 281,072
Revenues
Iaterest and Rental Revenues 1,300 1,300 3.39%
Current User Fees 37,000 37,000 96.61%
Expenditures
Services-Personal and Professional; 4 0 9.00%
Capital Qutlay 0 6 0.00%
Transfers Out to Other Funds 0 o 000%
Net Revenues / (Expenditures) 33,300 0 0] 38,300
Ending Fund Balance (fune 30) Reserves 319372 0 0 319,372
COMBINED SEWER FUNDS BALANCE 772,004 0 (147,500) 524,504
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City of Mt. Shasta

Operating Budget
2012-2013
City of M. Shasta
’ ADOPTED Prev. Proposed FINAL  Percent
FUND Budget Apprvd/Rllovr Mid-Year Revised of
ACCOUNT GROUP 2012-13  Budget Adj Revision DBudget Budget
GENERAL FUND

Beginning Fund Balance (July 1} Carryover 597,605 597,005

Revennes
Taxes 2,298,300 2,298,500 80.36%
Franchises 71,000 (2,000) 69,000  2.48% Pacific Power, Northfand Cable ($1000) cach
State Subventions and Grants 13,000 5,600 18,600 0.45% Fire Grant $3600 -
Fines and Forfeitures 25,000 25,000 0.87%
Interest and Rental Revenues 2,550 2,550 .09%
Permits and Licenses 25750 25750 0.90%
Current Service Charges 20,400 7,000 27400  0.71% Live scan ($2000), Special Fire $5000
Other Miscellaneous Revenues 1,000 19,240 20,240 0.03% Sale of surplus property $17000, seized property $2240
Administrative Alfocation 253,000 253,000  8.83%
Transfers Tn 150,000 7,060 157,060 5.24% snow transter increase

Total General Fund Revenues 2,860,200 ] 36,900 2,897,100
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City of Mt. Shasta

FUND
ACCOUNT GROLP
Expenditures

Legislative
City Council
Salaries and Benefits
Employee Related Costs
Facilities Expenses
Miscellaneous Expenses
Total City Council

Total Legislative

Administration and Finance
City Manager/Administration
Salaries and Benetits
Employee Related Costs
Facilities Expenses
Miscellaneous Expenses
Total City Manager/Adminstration

City Clerk
Salaries and Benefits
Employee Related Costs
Services-Persenal and Professional
Insurance, Licenses, and Taxes
Totak City Clerk

Finance
Salaries and Benefits
Employee Related Costs
Services-Personal and Professional
Insurance, Licenses, and Taxes
Facilities Expenses
Maintenance and Repairs
Materials and Supplies
Capital Outlay

Total Finance

Management Information Systems
Employee Related Costs
Services-Personal and Professional
Insurance, Licenses, and Taxes
Maintenance and Repairs
Materials and Supplies
Capital Outlay

Total Data Processing / Information Systems

City-Wide Insurance
Employee Related Costs
Insurance, Licenses, and Taxes
Total Insurance

City Attorney
Services-Persenal and Professional

Total City Artorney

Total Administration and Finance

ADOPTED
Budget
M2-13

9,769
3.000
5,850
500
19,119

19,119

188,813
500
1,250
100
190,663

1,679
350
9,000
500
11,529

269,353
1,350
16,610
6,074
12,450
400
11,100
300
318,237

18,300
Q

200
500
9.000
28,600

3,000
115,760
118,700

22,000
22,000

689,129

City of Mt. Shasta

Operating Budget
2012-2013
Prev. Proposed TFINAL  Percent
Apprvd/Rllovr Mid-Year Revised of
Budget Adj Revision Budget Budget
9,769 0.33%
3000 0.10%
5,830 0.20%
500 0.02%
[t} 0 19,119 0565%
19,119 0.65%
188,813 6.43%
500 0.02%
1,250 0.04%
100 0.00%
0 0 196,663 6.49%
1,679 0.06%
350 0.01%
{2.000) 7,000 0.31%
500 0.02%
[} (2,000) 9,529 039%
265333 9.17%
1,350 0.05%
(2,000) 14,610 0.57%
6,074 0.21%
12450 042%
400 G.01%
11,100 0.38%
1.060 1,900 0.03%
0 (£,000) 317,237 10.84%
0 0.00%
18,300 0.62%
4,500 4.500 0,00%
200 0.01%
500 0.02%
(] 3,000 12,0006 0,31%
4,500 3,000 35,500 0.95%
8,000 LLo0s  0.10%
2,800 118,508 3.94%
0 10,800 129,500 4.04%
22,000 0.75%
[} 0 22,000  0.75%
4,500 10,800 704,429 2347%
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Microphone

Public Notices $2000, Election ($4000)

Audit expense ($2000)

Headphones, Chairs $1000

Microsolt office license

failure of cooling system for server

continued collection of benefits $8000
increased cost of insurance $2800




City of Mt. Shasta

Operating Budget
2012-2013
City of Mt. Shasta
ADOPTED Prev. Propesed FINAL  Percent
FUND Budget Apprvd/Rilove Mid-Year Revised of
ACCOUNT GROUP 2012-13  Budget Adj Revision Budget Budget
Public Safety- Police and Fire
Police Department
Salaries and Benefits 710,516 110,516 24.20%
Empleyee Related Costs 9,940 9,940 0.34%
Services-Personal and Professional 12,000 12,000 0.41%
Facilinies Expenses 11,750 11,750 0.40%
Maintenance and Repairs 25.000 2,000 31,000 0.95% Vehicle maintenance $2000
Materals and Supplies 3,700 5700 0.19%
Miscellaneous Expenses 4,730 4,750 0.16%
Capital Outlay 5,000 800 5800  0.17% Radio Tower
Total Police Department 788,656 0 2,800 791,456 26.86%
Dispaich
Salaries and Benefits 229,752 229,752 7.82%
Employee Related Costs 3415 3415 0.12%
Services-Personal and Professional 8,000 8,000 0.27%
Materials and Supplies 600 600 0.02%
Total Dispatch 241,767 ] 1] 241,767 8.23%

Code Enforcement

Salaries and Benefits 29981 29,981 1.02%
Employee Related Costs 730 (240) 490 0.02% Uniform aliowance({$240)
Services-Personal and Professional 1,000 1,000 0.03%
Facilities Expenses 300 300 0.01%
Maintenance and Repairs 2,200 500 2,700 C.07% Vehicle maintenance $500
Supplies & Miscellaneous Expenses 300 500 0.02%

Total Animal Control 34,711 0 260 34 871 1.18%

Fire Departinent

Salaries and Benefits 205,610 9,000 214,610 7.00% Off district fire pay 59000
Employse Related Costs 28210 28210 0.96%
Professional Services 1,250 1,250 0.04%
Insurance, Licenses, and Taxes 5,500 5,500 0.19%
Facilities Expenses 6500 6,900 0.23%
Maintenatice and Repairs 32,000 32,000 1.09%
Materials and Supplies 25,650 25,650  0.87%
Miscellaneous Expenses 3,500 850 4350 0.12% Investigation software, ficld laptop
Capital Outlay 0 0 0.00%
Total Fire Department 308,620 (] 9,850 318,470 10.51%
Total Police and Fire Safety 1,373,754 0 12,910 1,386,664 46.78%

Bud]2-13final - 2/19/2013



City of Mt. Shasia

FUND

ACCOUNT GROUP

Buildings and Operations
Non-Departmental
Salaries and Benefits
Employee Related Costs
Services-Personal and Professional
Insurance, licenses, and Taxes
Miscellaneous Expenses
Transfers Out to Other Funds
Total Non-Departmentat

Pranning and Zoning
Salaries and Benefits
Emplayee Related Costs
Services-Personal and Professional
Facilities Expense
Materials and Supplies
Miscellansous Expenses

Total Planning

Community Promotion and Visiters
Salaries and Benefits
Materials and Supplies
Miscellaneous Expenses
Transfers out

Capital Qutlay
Total Community Promotion

Public Works Administration
Salarics and Benefits
Employee Related Costs
Services-Personal and Professional
Facilitics Expenses
Maintenance and Repairs
Materials and Supplies

Total Public Works Administration

Building & Safety Inspection
Salaries and Benefits
Employee Retated Costs
Services-Personal and Protessional
Facilities Expenses
Maintenance and Repairs
Meaterials and Supplies

Tatal Butlding Inspection

Government Buildings
Salaries and Benefits
Facilities Expenses
Maintenance and Repairs
Materials and Supplies
Miscellaneous Expenses
Capital Qutlay

Total Government Buildings

Total Buildings and Operations

ADOPTED
Budget
2012-13

4,500
2,500
1,000
5,390
0

I
13,390

86,229
350
3.000
2.500
300
50
93,929

5,634
1,000
105,000
0

0
115,634

96,288
1,450
1,000
2,500

900
190
102,238

34,500
100

400
35,000

74882
19,000
10,200
500

0

0
37,582

397,773

City of Mt. Shasta
Operating Budget
2012-2013

Prev.

Proposed

Apprvd/RHovr Mid-Year

Budget Adj

5,000

75,000
80,000

80,000

Revision

500
(890)

(390)

0

]

2000

2,008

1,610

FINAL  Percent

Revised
Budget

4,500
2,500
6,300
4,500

75,000
93,000

86,229
850
3,000
2,900

9,634
1,000
105,000
0

0
115,634

96,288
1450
L.ooe
2,500

900
100
102,238

34,500
100

400
35,000

7.882
21,000
10,200
500

0

0
39.582

479,383
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of
Budget

0.15%
0.09%
0.03%
0.18%
0.00%
0.00%
0.46%

2.94%
0.03%
0.10%
0.10%
0.03%
0.00%
3.20%

0.33%
0.03%
3.58%
0.00%

0.00%
3.94%

3.28%
0.05%
0.03%
0.09%
0.03%
0.00%
3.48%

0.00%
0.00%
1.17%
0.00%
0.00%
0.01%
[.19%

0.27%
0.65%
0.35%
0.02%
0.00%
0.00%
1.28%

13.55%

OPEB,Professional services, Code publishing
Reduced property tax (3850}

heating fuel, efectricity



City of Mt. Shasta

Operating Budget
2012-2013
City of Mt, Shasta
ADOPTED Prev. Proposed TINAL  Percent
FUND Budget Apprvd/Rilovr Mid-Year Revised of
ACCOUNT GROUP 2012-13 Budget Adj  Revision Budget Budget
Public Works Department
Central Garage
Salaries and Benefits 64,808 64,808 221%
Employee Related Costs 1,100 L100  0.04%
Insurance, Licenses, and Taxes 230 250 0.01%
Facilities Expenses 13,300 13,300 0.45%
Maintenance and Repairs 16.00¢ 2,500 18,500  0.54% Heavy equipment, vehicle maintenance
Materials and Supplies 6,200 500 6,700 8.21% expensed squipment smail tools
Miscellaneous Expenses 100 100 0.00%
Capital Outlay [} 0 0.00%
Total Central Garage 101,758 1] 3,000 104.758 31.47%
Streets and Roadways
Salaries and Benefits 149,959 149,959 511%
Employee Related Costs 0 0 0.00%
Services-Personal and Professional 500 500 0.02%
Maintenance and Repairs 17,000 1,500 18,560 0.58% additional sidewalk repasr
Materials and Supphies 8,600 8,600  0.29%%
Toial Streets 176,059 ] 1,500 177,559 6.00%
Streets - Landscape Maintenance
Salaries and Benefits 8,738 8,758 0.30%
Employee Related Costs 350 350 0.01%
Services-Personal and Professional 3,000 3,000 0.10%
Materials and Supplics 400 1,600 2,000  0.01% trees, additional supplies for sidewalk repairs
Total Streets - Landscape Maintenance 12,508 [} 1,600 14,108  0.43%
Street Cleaning
Salaries and Benefits i7.515 17,515 1.60%
Maintenance and Repairs 1,500 1500 0.05%
Materials and Supplies 100 100 0.00%
Total Street Cleaning 19,115 0 L] 19,115 0.65%
Traffic Safety
Salaries and Benefiis 7,106 7,106 0.24%
Facilities Expenses 44,000 44,000 1.50%
Maintenance and Repairs 17,000 2,000 19.000  0.58% street light maintenance, on-ramyp, replace fisll streetlights
Materials and Supplies 100 10 0.00%
Total Traffic Safety 68,206 ] 2,000 70,206 2.32%
Snow Removal
Salaries and Benefits 46,803 46,803 1.59%
Employee Related Costs 1,200 1,200 0.04%
Maintenance and Repairs 23,600 15,500 38,500 0.78% Tire & Chain mainmee, bld for new plow. packed ice better chain
Materials and Supplies 8,000 37,500 45,500 0.27% Equipment rental
Capital Cutlay 0 0 0.00%
Total Snow Removal 79,003 L] 53,000 132,003 2.69%
Total Public Works Department 456,649 - 61,100 517,749  15.55%
Transfer out -
Total General Fund Expenditures 2,936,424 84,500 86,420 3,107,344
Net Revenues / (Expenses) (70,224) (84,500) (49,520) (210,244}
Contingency Reserve
Ending General Fund Balance (June 30} Reserves 520,781 18.21% 386,761 13.35%

Budl 2-13final - 2/19/2013



City of Mt. Shasta

FUND
ACCOUNT GROUP

EQUIPMENT REPLACEMENT FUND
Beginning Fund Balance (July 1) Carryover
Revenunes

Iitercst and Rental Revenues
Transfers In From Cther Funds
Expenditures
Capital Qutlay
Net Revenues / (Expenditures}
Ending Fund Balance (June 30} Reserves

DEVELOPMENT IMPACT MITIGATION FUND
Beginning Fund Balance (July 1) Carryover
Revenues

Interest and Rental Revenues
Transfers [n From Other Funds
Expenditures
Capital Outlay
Net Revenues / (Expenditares)
Ending Fund Balance (June 30) Reserves

TRANSPORTATION FUND
Beginning Fund Balance (July 13 Carryover
Revenues
Interest and Rental Revenues
County Processed Subventions
Expenditures
Services-Personal and Professional
Capital Outlay
Net Revenues / (Expenditures)
Ending Fund Balance (June 30) Reserves

TRANSPORTATION PROJECTS FUND
Beginning Fund Balance (July 1} Cavryover
Revenues
State Subventions and Grants - 920
State Subventions and Grants - 921
State Subventions and Grants - 922
State Subventions and Grants - 923
Other Refimbursements

Expenditures
Services-Perscnal and Professional - 920
Capital Qutlay - 920
Services-Persenal and Professional - 921&922
Special Project Expense - 921&922
Capital Outlay - 921
Capital Outlay - 922
Capital Outlay - 923

Net Revenues / {Expenditures)

Ending Fund Balance {(June 30} Reserves

ADOPTED
Budget
2012-13

323,753

0
©
313,753

5,966

0
0}
5,966

202,738

700
[

i}

0

700
203,438

2,81

0

0
148,000
115,000
0

o oo oo

148,500
102,000
12,500
15,301

City of Mt. Shasta

Operating Budget
2012-2013
Prev, Proposed FINAL  Percent
Apprvd/Rllovr Mid-Year Revised of
Budget Ad]  Revision Budget Budget
323,753
0 100.00%
73,000 75,000 0.00% Approved transfer
322,570 322,570 §00.00% Prior year budget
(247.57%) 0 {247,570)
(247,570 ¢ 76,183
5,966
0 100.00%
0 0 0.00%
0 ¢ 100.00%
0 0 )
0 1] 5,966
202,738
700 100.00%
21,372 21372 0.00% County notification
0 0.00%
0 0.00%
0 21.372 22,072
1] 21,372 224,810
2,801
109,347 109,347 0.00% Sidewalk project Pine Street
o 0.00%
1,000 149000  56.27% Safe Routes to School
(13,000) 102,000 43.73%
o 0.00%
30,000 30,000 0.00% Preliminary engineering
0 0.00%
[\] 0.00%
0 0.00%
0 0.00%
(12,500} 136,000 59.28% Safe Routes to School
13,000 115,000  40.72% Bike lanes
(13,000 79,847 79347
(13,0000 79,847 52,148

Bud12-13final - 2/19/2013



City of Mt, Shasta

FUND
ACCOUNT GROUP

GAS TAX - GENERAL CONSTRUCTION (2195)
Beginning Fund Balance (July 1) Carryover
Revenues

State Subventions and Grants
Intercst and Rental Rovenues
Expenditures
Services-Personal and Protessional
Capital Outlay
Transfers Out to Other Funds
Net Revenues / {Expenditures)
Ending Fund Balance (June 30) Reserves

GAS TAX - CONSTRUCTION (2106)
Beginning Fund Balance (July 1) Carryover
Revenues

State Subventions and Grants
Interest and Rental Revenues
Expenditures
Services-Personal and Professional
Capital Qutlay
Net Revenues / (Expendifares)
Ending Fund Balance (June 30) Reserves

GAS TAX - MAINTENANCE (2197)
Beginning Fund Balance (fuly 1} Carryover
Revenues

State Subventions and Grants
Interest and Rentsl Revenues
Expenditures
Services-Personal and Professional
Muintenance and Repairs
Capital Outlay
Transfers Cut to Other Funds
Net Revenues / (Expenditures)
Ending Fund Balance (June 30) Reserves

GAS TAX - ENGINEERING (2107.5)
Beginning Fund Balance (July 1} Carryover
Revenues

State Subventions and Grants

Interest and Rental Revenues
Expenditures

Services-Personal and Professional
Net Revenues / (Expenditures)
Ending Fund Balance (June 30} Reserves

COMBINED GAS TAX FUNDS BALANCE

ADOPTED
Budget
2012-13

257,609

17913
950

0

0

0
18,863
276,472

111,901

57,008
400

0

100,000

{42,592)
69,309

224,135

61,560
800

0
0
62,000
50,000

(49,700)
174,435

6,674

1,000
25

1,000
25
6,699

526,915

City of Mt. Shasta

Operating Budget
2012-2013
Prev. Propesed  FINAL

Apprvd/Rilovy Mid-Year Revised
Budget Adj  Revision Budget
257,609

17,913

930

0

0

[

0 0 18,863

1] 0 276,472
111,90¢

57,008

400

0

10,000 25,000 135,000
{10,000} (25,000) {77,592)
(10,00} (25,000) 34,309
224,135

7,060 68,560

800

o

0

3,600 3,400 69,000
7,060 57,060

(3.600)  (3.400)  (56,700)
(3,600) (3,400) 167,435
6,674

1,000

23

1,000

0 0 23

0 ] 6,699
484,918
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Percent
of
Budget

94.96%
5.04%

0.00%
0.00%
0.00%

99.30%
0.70%

0.00%
100.00% sidewalk praject, chip purchase

98.72% Increase in snow reimbursement
1.28%

0.00%

0.00%
$5.36% prior years rollover sidewalk project
44.64% Increase in snow transler

97.56%
2.44%

100.06%



City of Mt. Shasta

Operating Budget
2012-2013
City of M. Shasta
ADOPTED Proposed FINAL  Percent
FUND Budget Apprvd/Rllovr Mid-Year Revised of
ACCOUNT GROLP 2042-13 Budget Adj  Revision  Budge:r  Budget
DRAINAGE OPERATIONS FUND
Beginning Retained Earnings (July 1) Carryover £9,053 59,053
Revenues
Interest and Rental Revenues 420 420 1.79%
Current User Fees 23,000 23,000 9821%
Expenditures
Salaries and Benefits 20,077 20,077 60.51%
Services-Personal and Professional 1,000 1,000 3.01%
Insurance, Licenses, and Taxes 1,250 1,250 3.77%
Maintenance and Repairs 5,000 5000 15.07%
Materials and Supplies 1,500 1,500 4,52%
Capital Outlay 0 0 0.00%
Administrative Allocation 4,350 4350 13.11%
Total Expenditures 33 1] 1] 33177
Net Revenues / (Expenditures) (9,757) 0 b (9,751
Ending Retained Earnings (June 30) Reserves 49,296 0 [} 49,296
DRAINAGE IMPROVEMENT FUND
Beginning Fund Balance (July 1) Carryover 42,510 42,910
Revenues
Interest and Rental Revenues 150 150  9.09%
Curvent User Fees 1,500 1,500 90.91%
Expenditures
Services-Personal and Professional; 0 0 0.00%
Capital Outlay 0 ¢ 0.00%
Total Expenditures i} 0 0.00%
Net Revenues / {Expenditures) 1650 0 0 1,650
Ending Fund Balance (June 30) Reserves 44,560 0 0 44,560
SOLID WASTE COLLECTIONS FUND
Beginning Retained Earnings (July 1) Carryover 221,258 221,258
Revenues
Interest and Rental Revenues 5,290 5,290 1.14%
Grants 5,000 5,000 1.07%
Current User Fees 455,450 455450 97.79%
Expenditures
Salaries and Benefits 0 0 0.00%
Services-Personal and Professional 280,940 9,560 290 500 35.48%
Insurance, Licenses, and Taxes 400 400 0.08%
Maintenance and Repairs 140,000 140,000 27.65%
Materials and Supplies 1,000 1,000 0.20%
Miscellaneous Expenses 26,000 26,000 5.13%
Administrative Aliocation 38,000 58,000 11.45%
Total Expenditures 506,340 0 9,560 515,900
Net Revenues / (Expenditures) {40,600) 1] {9,560) (50,160)
Ending Retained Earnings (June 39) Reserves 180,658 [H] {9,560) 178,098

Bud12-13finat - 2/19/2013
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City of Mt. Shasta

FUND
ACCOUNT GROLP

WATER OPERATIONS FUND

Beginning Working Capital (July 1) Carryover

Revenues
interest and Rental Revenues
Current User Feos
Transfer In

Total Revenues

Expenditures
Salaries and Benefits
Employee Related Costs
Services-Personal and Professional
Insurance, Licenses, and Taxes
Facilities Expenses
Maintenance and Repairs
Materials and Supplics
Debt Service Expenditure
Capital Outlay
Administrative Allocation
Transfers Out to Other Funds

Total Expenditures
Net Revenues / (Expenditures)

Ending Retained Earnings (June 30) Reserves

Dresignated Retained Earnings

WATER IMPROVEMENTS FUND

Beginoing Fund Balance (July ¥) Carryover

Revenues
Interest and Rental Revenues
Current User Fees

Expenditures
Services-Personal and Professional;
Capital Qutlay
Transfers Out to Other Funds

Net Revenues / (Expenditures}

Ending Fund Balance (June 30) Reserves

COMEINED WATER FUNDS BALANCE

ADOPTED

Budget
2012-13

1,068,139

9,000
534,000
0
543,600

189,759
2,700
13,700
16,880
8,500
28,100
7,100
B!
404,000
75,000
0
745,739
(202,739)
865,400

407,400

1,500
10,000

Q

0

0
11,3500
418,900

1,284,300

City of Mt. Shasta

Operating Budget
2012-2013
Prev, Proposed
Apprvid/RHovy Mid-Year Revised
Budget Adj  Revision Budget
1,068,139
9,000
534,000
0
1} 13 543,000
2,000 191,759
2,700
2,500 16,200
16,880
2,000 10,500
3,000 31,100
7,100
[\]
169,383 54,000 627.383
75,000
0
169,383 63,500 978,622
(169.383)  (63,500) (435,622)
(169,383) (63,500) 632,517
407,400
1,500
10,000
a
0
0
4 0 11,500
0 U] 418,960
(169,383) (63,5000 1,051,417

Bud12-13final - 2/19/2013

FINAL  Percent

of
Budget

1.66%
98.34%
0.00%

2545%
0.36%
1.84%
2.26%
1.14%
377%
0.95%
0.00%
54.17%
10.06%
0.00%

13.04%
86.96%

0.00%
0.00%
6.00%

overtime for tank project and emergencies
USFS CCC brushing
more than normal pumping

systemm repairs suppies

previous approval, emergency tank overflow



City of Mt. Shasta
Operating Budget
2012-2013
City of Mt. Shasta
ADOPTED Prev. Proposed FINAL  Percent
FUND Budget Apprvd/Rllovr Mid-Year Revised of
ACCOUNT GROUP 2012-13  Budget Adj  Revision Budgef Budget

WASTEWATER OPERATIONS FUND

Beginning Working Capital (July 1) Carryover 541,022 541,022
Revenues
Interest and Rental Revenues 9,300 9,300 1.17%
Cwrent User Fees 775,850 775850 %7.82%
Other Miscellaneous Revenues 8,000 5.000 13,000 1.01% Qutside City Reimbursements
Total Revenues 793,150 LI} 5,000 798,150
Expenditures
Field System Service
Salaries and Benefits 55,127 35,127 6.25%
Empioyee Related Costs 1,500 1,500 0.17%
Services-Personal and Professional 4,000 4000 0.45%
Insurance, Licenses, and Taxes 5,600 5,600 0.64%
Facilities Expenses 500 500 D.06%
Maintenance and Repairs 28,808 28,800 3.27%
Materials and Supplics 1,600 7600 0.86%
Debt Service Expenditure 73,368 73.868  8.38%
Capital Outlay 25,000 25,000 2.84%
Administrative Allocation 28,000 28,000  3.18%
Total System Expenditures 129,995 1] ] 229,995

Treatment Plant Operations

Salanies and Benefits 188,717 188,717 2141%
Employee Related Costs 5,450 3450 0.62%
Services-Personal and Professional 39,300 78,000 117,500 4.48% NPEDS permit work, TR evaluation
Insurance, Licenses, and Taxes 23,700 23,700 2.69%
Facilities Expenses 87,678 300 88,178 9.95% intemnet access
Maintenance and Repairs 42 350 42 350 4.80%
Materials and Supplies 35,650 7,500 63,150 6.31% plant treatment chemicals
Capital Qutlay 123,500 66,500 190,000  14.01% Chlorine analyser building
Administrative Allocation 85,000 85,000 9.64%
Total Plant Expenditures 651,545 0 152,500 §04,045

Total Wastewater Operations Expenses 881,540 9 152,500 1,034,040

Net Revenues / (Expenditures) (88,390) 0 (147.508)  (235,890)

Ending Retained Earnings (June 30) Reserves 452,632 0 (147,500) 305,132

WASTEWATER IMPROVEMENTS FUND

Beginning Fund Balance (July 1) Carryover 281,072 281,072
Revenues
Iaterest and Rental Revenues 1,300 1,300 3.39%
Current User Fees 37,000 37,000 96.61%
Expenditures
Services-Personal and Professional; 4 0 9.00%
Capital Qutlay 0 6 0.00%
Transfers Out to Other Funds 0 o 000%
Net Revenues / (Expenditures) 33,300 0 0] 38,300
Ending Fund Balance (fune 30) Reserves 319372 0 0 319,372
COMBINED SEWER FUNDS BALANCE 772,004 0 (147,500) 524,504

Bud12-13#inal - 2/19/2013 10



City of Mt. Shasta
Operating Budget
2012-2013

City of Mt. Shasta
ADOPTED Prev. Proposed FINAL  Percent

FUND Budget Apprvd/Rllove Mid-Year Revised of
ACCOUNT GROUP 2012-13  Budget Adj Revision Budget Budget
FIRE ASSESSMENT DISTRICT 59,676 59,676
Beginning Fund Balance {July 1) Carryover
Revenues
Taxes 48,000 48000  9954%
Interest and Rental Revenue 220 220 0.46%
Miscellaneous Revenue ] 23,200 23200 0.00% Off district fires, equipment rental
Expenditures
Dbt Service Expenditures 43,633 43,633 100.00%
Capital Outlay il 15,000 15,000 0.00% approved purchase
Net Revenues / (Expenditures) 4,587 {15,000) 23,260 12,787
Ending Fund Balance (June 30) Reserves 64,263 (15,0000 23,200 72,463

SPRINGHILL SEWER ASSESSMENT DISTRICT REDEMPTION FUND

Beginning Fund Balance (July 1} Carryover 379 379
Revenues
Taxes 0 V] 0.00%
Interest and Rental Revenue J 0 0.00%
Transfer In 118,689 118.689 100.00%
Expenditures
repayment to land owners 119,085 119,085 100.00%
Net Revenues / {Expenditures) {396) ] 4 (356)
Ending Fund Balance {(June 30) Reserves an 0 1] {17)

SPRINGHILL SEWER ASSESSMENT DISTRICT BOND ADMIN. FUND

Beginning Fund Balance (July 1) Carryover 133,189 133,189
Revenues
Taxes 0 0 0.00%
Interest and Rental Revenue 500 500 100.00%
Expenditures
Services-Personal and Protessional 15,000 15,000 11.22%
Transfers Out to Other Funds 118,689 F18,689  88.78%
Net Revenues / {Expenditures) {133.189) ] ¢ (133,18%)
Ending Fund Balance (June 30) Reserves 0 0 0 ]
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City of Mt. Shasta

Operating Budget
2012-2013
City of Mt. Shasta
ADOPTED Prev. Proposed FINAL  Percent
FUND Budget Apprvd/Rllovr Mid-Year Revised of
ACCOUNT GROUP 2012-13 Budget Adj  Revision Budget Budget
COMMUNITY DEVELOPMENT BLOCK GRANTS
Beginning Fund Balance (July 1} Carryover 22,963 22,963
Revenues
Interest and Rental Revenue 0 0 0.00%
Miscellaneous Revenues 635,933 (1628417 493092 100.00%
Transfers In From Other Funds [ o0 0.00%
Expenditures
Services-Personal and Professional 133,083 {8,020} 125,063 20.29%
Other Miscellaneous Expenses 155,100 7,205 162,305 23.65%
Development Loans 367.750 (162.026) 205724 56.07%
Capital Outlay V] 0 0.00%
Net Revenues / (Expenditures) [ 0 0 0
Eading Fund Balance {June 30) Reserves 22,963 0 0 22,963
CDBG REVOLVING LOAN FUND
Beginning Fund Balance (July 1) Carryover 26.473 26,473
Revenses
Interest and Rental Revenue 565 665  6.24%
Loan Payments 10,000 65,000 15,000 93.76%
Expenditures
L.oan Services 0 0 0.00%
Bevelopment Loans 35,000 35,000 100.00%
Net Revenues / (Expenditures) {24,335) 0 65,000 40,665
Ending Fund Balance (June 30) Reserves 2,138 0 65,000 67,138
FEMA / OES DISASTER REIMBURSEMENT
Beginning Fund Balance (July 1} Carryover 6,255 6,255
Revenues
State Subventions and Grants ¢} 0
Federal Subventions and Grants 0 g
Transfers In from Other Funds 0 0
Expenditures
Salaries and Benefits 0 ]
Other Miscellaneous Expenses 0 0
Capital Qutlay 0 0
Administrative Allacation 0 it
Net Revenues / {Expenditures) 0 0 & 0
Ending Fund Balance (June 30) Reserves 6,255 13 0 6,255
C.O.PS.
Beginaing Fund Balance (July 1) Carryover 152,578 152,578
Revenues
COPS Supplemental 100,000 100,000 100.00%
Expenditures
Other Miscellaneous Expenses 0 0
Capital Cutlay 0 17.800 17,800
Transfers Out 100,060 160,000 100.00%
Net Revenues / (Expenditures) ] 0 {17.800) {17,800}
Ending Fund Balance (June 30) Reserves 152,578 0 (17,800) 134 778

Bud12-13final - 2/19/2013

unexpected loan payoff

one time revenue, various equipment expenditures



City of Mt. Shasta

FUND
ACCOUNT GROUP

BUSINESS IMPROVEMENT DISTRICT FUND
Beginning Fund Balance (July 1} Carryover
Revenues

Interest and Rental Revenues
Current Service Charges
Expenditures
Services-Personal and Professional
Facilities Expense
Capital Qutlay
Deht Service
Net Revenues / (Expenditures)
Ending Fund Balance (June 30) Reserves

SPECIAL PROJECTS GRANT FUND
Beginning Fund Balance (July 1) Carryover
Revenues
Grant Revenue
Transfers In from Other Funds
Expenditures
Employee Related Costs
Services-Personal and Professional
Other Miscellaneous Expenses
Net Revenues / (Expenditures)
Ending Fund Balance {Junc 30) Reserves

LIBRARY FUND
Beginning Fond Balance (July 1) Carryover
Revenues
Sales Tax
Interest and Rental Revenues
Expenditures
Services-Personal and Protessional
Insurance, licenses, & taxes
Fagitities Expenses
Maintenance and Repairs
Materials and Supplies
Other Miscellaneous Expenses
Capital Outlay
Administrative Overhead

Net Revenues / (Expenditures)
Ending Fund Batance (June 30} Reserves

ADOPTED
Budget
2012-13

19270

80
13.000

0
2,000
3.000
5.250
2.830

22,100

389,460
0

2,716
386.744
0

D]

0

-289%

160,000
[

105,000
63
11,235
3,700
4,500
10,600
10,600
5,000

16,500
T.601

Apprvd/Rliovr Mid-Year
Budget Adj

City of Mt. Shasta
Operating Budget

2012-2013

FINAL
Revised
Budget

Proposed

Revision

19,270

80
13,000

2,000
3,000
5.250
2,830

0 0 22,100

385.460
¢

2,716
386,744

-2899

160,000

7250 112,250
65
11,235
3,700
4,500
10,000
10,000
5,000

o (7,250) 3,250
6 {7.250) 351

Budi2-13final - 2/19/2013

Percent
of
Budget

0.61%
99.39%

0.00%
19.51%
29.27%
51.22%

100.00%
0.00%

0.70%
99.30%
0.00%

100.00%

70.23%
0.04%
7.52%
247%
3.01%
6.69%
6.69%
3.34%

expenses incwred by Friends of Library after tax assessment date



City of Mt. Shasta

FUND
ACCOUNT GROUP

BEAUTIFICATION PROJECTS FUNDS
Beginning Fund Balance (July 1) Carryover
Revennes

Miscellaneous Revenue

Transfers In from Other Funds
Expenditures

Materials and Supplies

Other Miscellaneous Expenses
Net Revenues / (Expenditures)
Ending Fund Balance (June 30) Reserves

BEAUTIFICATION ENDOWMENT FUND
Beginning Fund Balance (July 1} Carryover
Revenues

Interest and Rental Revenues
Miscellaneous Revenue
Expenditures
Facilities Expense
Capital Outlay
Net Revenues / (Expenditures)
Ending Fund Balance (June 30} Reserves

City of Mt. Shasta

Operating Budget
2012-2013
ADOPTED Prev. Proposed FINAL
Budget Apprvd/Rllovr Mid-Year Revised
2012-13 Budget Adj  Revision Budger
2,905 2,905
250 250
0 0 0
1,000 1,000
0 1,500 1,300
{750) 0 (1,300} {2.250)
2,155 ] (1,500} 655
4,115 4,115
450 450
0 0
450 450
0 0
0 0 0 ]
4,115 0 0 4,115

Bud12-13final - 2/19/2013

Percent
of
Budget

100.06%
0.00%

100.08%
0.00%

100.00%
0.00%

100.00%
0.00%

Banner Project



City of Mt. Shasta

FUND
ACCOUNT GROLP

COMMUNITY ENHANCEMENT FUND
Beginning Fund Balance (July 1) Carryover
Revenues

Contributions non government

Expenditures
Other Miscellaneous Expenses
Net Revenues / (Expenditures)
Ending Fund Balance (June 30) Reserves

FIRE - TRAINING & RESCUE
Beginning Fund Balance (July 1) Carryover
Revenues
Miscellaneous Revenue
Expenditures
Maintenance and Repairs
QOther Miscellaneous Expenses
Net Revenues / (Expenditures)
Ending Fund Balance (June 30) Reserves

ADOPTED
Budget
2012-13

38,508
10,630
10,650

0

38,508

517

200

200

517

City of Mt. Shasta
Operating Budget
2012-2013

Preyv. Proposed FINAL

Apprvd/Rllovr Mid-Year Revised
Budget Adj  Revision Budget

38,508

10,630

10,650

[ 0 38,508

Bud!2-i3final - 2/19/2013

Percent
of
Budget

100.00%

100.00%

100.00%

0.00%
100.00%



REVENUE/EXPENDITURE REPORT

Page: 1
1111312013
City of Mt. Shasta 8:50 am
For the Period: 7/1/2012 10 6/30/2013 Qriginal Bud.  Amendad Bud. YTD Aciual CURRMTH  Encumb. YTD UnencBa! % Bud
Fund: 45 - WasteWater Operations Fund
Expendiiures
Dept: 250 Uility Plant Operations
AcciClass: 1PER Personnel Salaries & Benefits
6001.00 Salaries - Regular Time 93,023.00 93,023.00 90,216.81 773142 0.00 280639 970
6003.00 Szlaries - Overtime 20,000.00 20,000.00 15,702.66 1,653.54 0.00 429734 7835
6005.00 Compensated Absences Earned 0.00 0.00 0.00 0.00 0.00 000 00
6007.00 Salary Diff In Lieu of Benefit 0.00 0.00 0.00 0.00 0.00 0.00 00
6009.00 Miscellaneous Labor Cost 0.00 0.00 987.05 987.05 0.00 498705 00
6010.00 F.LCA. 8,646.00 8,646.00 8,579.44 784.51 0.00 6656 99.2
6015.00 PER.S. 21,765.00 24,765.00 1777283 1,518.69 0.00 399207 817
6020.00 Worker's Compensation Ins. 18,861.00 18,861.00 2281550 2,234,956 0.00 -3,854.50 121.0
8025.00 Health Insurance 26422.00 2642200 26,112.20 2,082.09 0.00 30080 988
Personnel Salaries & Benefits 188,717.00 188,717.00 182,186.39 17,003.27 0.00 653061 965
Acct Class: 2EMP Employee Related Costs
6240.00 Physical Examinations 250.00 250.00 186.00 0.00 0.00 8400 664
6245.00 Employee Recruitment Expense 0.00 0.00 0.00 0.00 0.00 000 00
6250.00 Employee Training (NonReimb} 4,200,00 4,200.00 300.00 300.00 0.00 390000 71
8275.00 Dues and Publications 500.00 500.0C 747.00 230.00 0.00 -247.00 1494
6280.0C Employee Travel & Conference 500.00 500.00 0.00 0.00 0.00 50000 0.0
Employee Related Cosis 5450.00 5450.00 1,213.00 530.00 0.00 423700 223
Acct Class: 3SVC Services - Persanal & Profess
7100.00 Professional Services 2,000.00 80,000.00 15,948.75 4272875 0.00 8405125 199
7110.00 Contract Services 2,000.00 200000 52,753.25 52,753.25 0.00 -50,753.25 2637.7
7115.00 Engineering Consultant Sves 4,000.00 4,000.00 34,057.39 24,501.80 0.00 -30,057.39 8514
7165.00 Police Dapt Security Sarvices 6,500.00 5,500.00 8,823.80 568.65 0.00 -323.80 1050
7180.00 Contract Labratory Analysis 25,000.00 25,000.00 18,327.17 3,030.29 0.00 6,67283 733
Services - Personal & Profess 39,500.00 117,500.00 127,910.36 38,124.24 0.00 -10,410.36  108.9
Acct Class: 4INS Insurance, Licenses, & Taxes
7200.00 Public Liability Ins. - SCORE 10,000.00 10,600.00 12,262.00 12,262.00 0.00 -2,262.00 1226
7220.00 Property Damage insurance 0.00 0.00 0.00 0.00 0.00 000 00
7245.00 Self-Irsured Deductible Losses 500.0C 500.00 0.00 0.0¢ 0.00 50000 0.0
7250.00 Permits and License 12,000.00 12,000.00 9,162.00 -1,445.00 0.00 283800 764
7280.00 County Property Taxes 1,200.00 1,200.00 240.28 0.00 0.00 25972 784
Insurance, Licenses, & Taxes 23,700.00 23,760.00 22,364.28 10,817.00 0.00 133872 944
Acct Class: SFAC Facilities Expenses
7310.00 Utiiities - Elec & Heating il 85,000.00 85,000.00 97,630.35 17,174.15 0.00 -12,630.35 1149
7311.00 Utilities - Security Alarms 978.00 978.00 978.00 §1.50 0.00 000 1000
7320.00 Telephone Expense 1,000.00 1,000.00 1,027.79 161.01 0.00 2779 1028
7321.00 Internet Access 700.00 1,200.00 1,300.63 89.95 0.00 -100.83 1084
Facllifies Expenses 87,678.00 88,178.00 100,936.77 17,516.61 0.00 -12,758.77 1145
Acct Class: 6MNT Maintenance and Repairs
7410.00 Heavy Equipment Maintenance 500.00 500.00 0.00 0.00 0.00 50000 00
7420.00 Shop Eguipment Maintenance 750.00 750.00 63.78 0.00 0.00 686.21 8.5
7430.00 Vehicle Maintenance 1,000.00 1,000.00 443.28 55.11 0.00 55672 443
7435.00 Tires and Chains Maintenance 600.00 600.00 78.92 60.92 0.00 521.08 132
7440.00 Fuel and Oil Maintenance 4,000.00 4,000.00 3,608.13 630.77 0.00 39187 902
74680.00 Radio & Communications Maint. 0.00 0.00 85.99 0.00 0.00 -8589 08
7470.00 Buikding Maintenanca 5,000.00 5,000.00 993.32 53.37 0.00 4006688 19.9
7475.00 Grounds Maintenance 500.00 500.00 0.39 0.00 0.00 49981 04
7510.00 Plant Repairs & Maintenance 20,00¢.00 27,000.00 28,641.83 2,559.37 0.00 -1.641.83 106.1
7511.00 DAF Repairs & Maintenance 10,000.00 10,000.00 2,686.37 79.00 0.00 731383 269
Maintenance and Repairs 42,350,00 49,350.00 36,602.02 3,438.54 0.00 1274798 742
Acct Class: 7SUP Maferials and Supplies
7710.00 Office Supplies 1,000.00 1,000.00 1,080.07 85.94 0.00 -80.07 1080
7740.00 Laboratory Supplies/Equipment 10,000.00 10,000.00 13,524.75 2,576.95 0.00 -3,524.75 1352

7745.00 Plant Treatment Chemicals 40,000.00 47,500.00 61,497.12 16.159.61 0.00 -13.897.12 123.5



REVENUE/EXPENDITURE REPORT

Page; 2
1113/2013
City of Mt. Shasta 8:50 am
For the Period: 7/1/2012 fo 6/30/2013 QOriginal Bud.  Amended Bud. YTD Actual CURR MTH _ Encumb. YTD UnencBal % Bud
Fund: 45 - WasteWater Qperations Fund
Expenditures
Dept: 250 UHility Plant Operations
Acct Class: 7SUP Materials and Supplies
7770.00 Janitorial & Cleaning Suppfies 150.00 150.00 41,36 0.00 0.00 10864 276
7790.00 Miscellaneous Supplies 500.00 500.00 668.07 136.80 (.00 -168.07 1336
7810.00 Expensed Equip. <31000 1.000.00 1,000.00 87.71 0.00 (.00 91229 88
781500 Eqguipment Rentals 1,000.00 1,000.00 579.89 0.00 0.00 42011 580
7620.00 Safety Equipment 1,500.00 1,500.00 351143 2768 0.00 22,0143 2341
7825.00 Personal Safety Clothing&Maint 500.00 500.00 91048 0.00 0.00 41048 1821
Materials and Supplies 55,650.00 63,150.00 81,900.88 18,980.98 0.00 -18,750.88 129.7
Acct Class: 90TH Other Miscellaneous Expenses
8190.00 Depreciation 0.00 0.00 238,003.65 238,003.65 0.00 -238,00365 0.0
Other Miscellaneous Expenses 0.00 0.00 238,003.65 238,003.65 0.00 -238,003685 0.0
Acet Class: 95CO Capital Ouflay
8801.00 Capital Qutlay 5,000.00 6,400.00 0.00 -4,153.88 0.00 540000 0.0
8820.00 Capital Project Costs 53.500.00 160,000.00 0.00 -66,928.83 0.00 160,00000 0.0
8821.00 Capital Projact Costs 40,000.00 (.00 0.00 0.00 0.00 000 Q0
8822.00 Capital Project Costs #l 25,000.00 25,000.00 10,225.80 10,225.80 0.00 1477420 408
8825.00 Road Construction Projects 0.00 0.00 0.00 0.00 0.00 000 QD
Capital Outlay 123,500.00 491,400.00 10,225.80 -60,856.91 0.00 181,174.20 53
Acct Class: 99TR Transfers Out to Cther Funds
8801.60 Administrative Qverhead Alloc, 85,000.00 85,000.00 107,025.00 29,112.00 0.00 -22,025.00 1259
9900.00 Transfers Qut to Other Funds 0.00 0.00 0.00 0.00 0.00 000 Q0
Transfers Cut to Other Funds 85,000.00 85,000.00 107,025.00 29,112.00 0.00 -22,025.00 1258
Utility Plant Operations 651,545.00 812,445.00 908,368.15 312,669.28 0.00 9592315 1118
Expenditures £651,545.00 812,445.00 908,368.15 312,669.38 0.00 9592315 1118
Ne%EﬁectforWasteWaterOberations Fund -651,545.00 -812,445.00 -908,368.15 -312,669.28 0.00 9592315 1118
Change in Fund Balance: 0.00
Grand Total Net Effect: -651,545.00 -812,445.00 -908,368.15 -312,669.38 0.00 95,923.15



GENERAL LEDGER REPORT

Page: 1

FROM: 7/1/2011 TO: 8/30/2012 1111312013
City of Mt. Shasta 8:55 am

GL# GL. Deseription Dehit Credit

45-250-6001.00 Salaries - Regular Time 90,980.70 8,968.35 82,012.35
45-250-6003.00 Salaries - Qvertime 18,204.11 1,867.36 16,336.75
45-250-6005.00 Compensated Absences Earned 1,453.57 2,009.62 -556.05
45-250-6007.00 Salary Diff [n Lieu of Benefit 0.00 0.00 0.00
45-250-6009.00 Miscellansous Labor Cost 41955 0.00 419.55
45-250-6010.00 F.LCA 8,795.44 879.51 7.916.93
45-250-6015.00 PERS. 16,953.51 1,631.65 15,321.86
45-250-6020.00 Worker's Compensation Ins. 21,893.84 1,252.48 20,641.16
45-250-6025.00 Health Insurance 28,676.95 3,030.87 25,646.08
45-250-6240.00 Physical Examinations 392.00 0.00 392.00
45-250-6245.00 Employee Recruitment Expense 0.00 0.00 0.00
45-250-6250.00 Employee Training (NonReimb) 1,001.95 90.00 911.95
45-250-6275.00 Dues and Publications 507.00 0.00 507.00
45-250-6280.00 Employee Trave! & Conference 368.71 0.00 368.71
45-250-7100.00 Professional Services 14,201.04 0.00 14,201.04
45-250-7110.00 Centract Services 0.00 0.00 0.00
45-250-7116.00 Engineering Consuitant Sves 1,233.09 0.00 1,233.08
45-250-7165.00 Police Dept Security Services 7,392.45 568.65 8,823.80
45-250-7180.00 Contract Labratory Analysis 14,380.13 0.00 14,380.13
45-250-7200.00 Public Liability Ins. - SCORE 9,035.00 0.00 9,035.00
45-250-7220.00 Property Damage [nsurance 0.00 0.00 0.00
45-250-7245.00 Seff-Insured Deductible Losses 0.00 0.00 0.00
45-250-7250.00 Permits and License 9,162.00 0.00 9,162.00
45-250-7280.00 County Property Taxes 1,167.68 0.00 1,197.68
45-250-7310.00 Utilities - Elec & Heating Qil 100,168.73 0.00 100,168.73
45-250-7311.00 Utilities - Security Alarms 978.00 0.00 978.00
45-250-7320.00 Telephone Expense 1,394.87 0.00 1,394.87
45-250-7321.00 Internet Access £65.98 0.00 665.98
45-250-7410.00 Heavy Equipment Maintenance 0.00 0.00 0.00
45-250-7420.00 Shop Equipment Maintenance 252.91 0.00 252,91
45-250-7430.00 Vehicle Maintenance 499.45 69.87 429.58
45-250-7435.00 Tires and Chains Maintenance 0.00 0.00 0.00



GENERAL LEDGER REPORT

Page: 2
FROM: 7/1/2011 TO: 8/30/2012 11/13/2013
City of Mt. Shasta 8:55 am

GL# GL Description Debit Credit
45-250-7440.00 Fuel and Oil Maintenance 3,932.36 0.00 3,932.36
45-250-7460.00 Radio & Communications Maint, 4143 0.00 41.43
45-250-7470.00 Building Maintenance 1,045.58 80.44 965.14
45-250-7475.00 Grounds Maintenance 27113 0.00 271.13
45-250-7510.00 Plant Repairs & Maintenance 14,772.80 0.00 11,772.80
45-250-7511.00 DAF Repairs & Maintenance 10,337.31 0.00 10,337.31
45.250-7710.00 Office Supplies 1,284.37 0.00 1,284.37
45-250-7740.00 Laboratory Supplies/Equipment 7,298.83 176.45 7,120.38
45-250-7745.00 Plant Treatment Chemicals 50,849.94 10,100.00 40,749.94
45-250-7770.00 Janitorial & Cleaning Supplies 103.97 0.00 103.97
45-250-7790.00 Miscellaneous Supplies 602.91 0.00 602.91
45-250-7810.00 Expensed Equip. <§1000 1,147.63 0.00 1,147.63
45-250-7815.00 Equipment Rentals 270.20 0.00 270.20
45-250-7820.00 Safety Equipment 468.46 0.00 468.46
45-250-7825.00 Personal Safety Clothing&Maint 622.10 39.98 582.12
45-250-8190.00 Depreciation 405,719.54 172,689.25 233,030.29
45-250-8801.00 Capital Outlay 10,133.79 10,133.78 0.00
45-250-8820.00 Capital Project Costs 1,326.71 1,326.71 0.00
45-250-8821.00 Capital Project Costs Il 117,557.52 117,557.52 0.00
45-250-8822.00 Capital Project Costs Hl 0.00 0.00 0.00
45-250-8825.00 Road Construction Projects 0.00 0.00 0.00
45-250-9801.00 Administrative Overhead Alloc. 194,930.00 92,079.00 102,860.00
45-250-9900.00 Transfers Qut to Other Funds 0.00 0.00 0.00

Fund: 45 - WasteWater Operations Fund Tofals: 1,169,932.04 424,551.50

Grand Totals: 1,169,932.04 424,551.50



GENERAL LEDGER REPORT

Page: 1

FROM: 7A1/2010 TO: 6/30/2011 11/13/2013
City of Mt, Shasta 8:54 am

GL# GL Description Debit Credit

45-250-6001.00 Salaries - Regular Time 83,236.99 0.00 83,236.99
45-250-6603.00 Salaries - Cvertime 22,878.48 0.00 2287848
45-250-6005.00 Compensated Absences Eamed 1,621.07 0.00 1,521.07
45-250-6007.00 Salary Diff In Lieu of Benefit 0.00 0.0 0.00
45-250-6009.00 Miscellangous Labor Cost 0.00 0.00 0.00
45-250-6010.00 F.I.CA. 8,440.02 0.00 8,440.02
45-250-6015.00 PERS. 15,007.74 0.00 15,007.74
45-250-6020.00 Worker's Compensation Ins. 13,310.88 0.00 13,310.88
45-250-6025.00 Health Insurance 25,983.48 0.00 2598348
45-250-6240.00 Physical Examinations 0.00 0.00 0.00
45-250-6245.00 Employse Recruitment Expense 0.00 0.00 0.00
45-250-6250.00 Employee Training (NonReimb) 876.00 0.00 876.00
45-250-6275.00 Dues and Publications 807.79 0.00 807.79
45-250-6280.00 Employee Travel & Conference 863.78 0.00 863.78
45-250-7100.00 Professional Services 23,496.00 0.00 23,496.00
45-250-7110.00 Contract Services 0.00 0.00 0.00
45-250-7115.00 Engineering Consultant Sves 1,511.25 0.00 1,541.25
45-250-7165.00 Palice Dept Security Services 7,318.74 562.98 8,755.76
45-250-7180.00 Caniract Labratory Analysis 32,180.86 0.00 32,180.96
45-250-7200.00 Public Liability ins. - SCORE 17,218.00 0.00 17,216.00
45-250-7220.00 Property Damage Insurance 0.00 0.00 0.00
45-250-7245.00 Self-Insured Deductible Losses 0.00 0.060 0.00
45-250-7250.00 Permits and License 7,521.00 0.00 7,521.00
45-250-7280.00 County Property Taxes 1,197.68 0.00 1,197.88
45-250-7310.00 Utilities - Elec & Heating Gil 98,790.10 0.00 96,790.10
45-250-7311.00 Utilities - Security Alarms 978.00 0.00 978.00
45-250-7320.00 Telephone Expense 1,395.53 4472 1,350.81
45-250-7321.00 Internet Access 465.15 0.00 465.15
45-250-7410.00 Heavy Equipment Maintenance 0.00 0.00 0.00
45-250-7420.00 Shop Equipment Maintenance 350.17 0.00 350.17
45-250-7430.00 Vehicle Maintenance 818.08 27.06 791.02
45-250-7435.00 Tires and Chains Maintenance 554.95 0.00 554.95



GENERAL LEDGER REPORT

Page: 2
FROM: 7M/2010 TC: 6/30/2011 11/13/2013
City of Mt. Shasta 8:54 am

GL# GL Description Debit Credit
45-250-7440.00 Fuel and Oil Maintenance 4,000.33 0.00 4,000.33
45-250-7460.00 Radio & Communicaticns Maint. 0.00 0.00 0.00
45-250-7470.00 Building Maintenance 5,748.45 0.00 5748.45
45-250-7475.00 Grounds Maintenance 549.32 0.00 549.32
45-250-7510.00 Plant Repairs & Maintenance 31,316.70 244.25 31,072.45
45-250-7511.00 DAF Repairs & Maintenance 10,750.26 0.00 10,750.26
45-250-7710.00 Office Supplies 1,480.77 0.00 1,490.77
45-250-7740.00 Laboratory Supplies/Egquipment 10,393.85 0.00 10,393.65
45-250-7745.00 Plant Treaiment Chemicals © 52,160.35 17,000.00 35,160.35
45-250-7770.00 Janitorial & Cleaning Supplies 15.09 0.00 15.09
45-250-7790.00 Miscellanecus Supplies 545.48 0.00 545.48
45-250-7810.00 Expensed Equip. <$1000 474.00 10.83 48317
45-250-7815.00 Equipment Rentals 1,130.00 0.00 1,130.00
45-250-7820.00 Safety Equipment 236.18 0.00 236.18
45-250-7825.00 Personal Safety Clothing&Maint 538.27 80.99 457.28
45-250-8180.00 Depreciation 0.00 0.60 0.00
45-250-8801.00 Capital Outlay 8,191.10 9,191.10 0.00
45-250-8820.00 Capital Project Costs 2,593.67 2,593.67 0.00
45-250-8821.00 Capital Project Costs Il 0.00 0.00 0.00
45-250-8822.00 Capital Project Costs I} 0.00 0.00 0.00
45-250-8825.00 Road Construction Projects 0.00 0.00 0.00
45-250-9801.00 Administrative Overhead Alloc. 178,222.00 87,000.00 81,222.00
45-250-9900.00 Transfers Out fo Other Funds 0.00 0.00 0.00

Fund: 45 - WasteWater Operations Fund Totals: §74,075.468 116,755.60

Grand Totals: 674,075.46 116,755.60



GENERAL LEDGER REPORT

Page: 1

FROM: 7/1/2009 TO: 6/30/2010 11/13/2013
City of Mt. Shasta 8:53 am

GL# GL Description Debit Credit

45-250-6001.00 Salaries - Regular Time 56,185.47 1.52 56,183.95
45-250-6003.00 Salaries - Overtime 26,086.92 0.00 26,086.92
45-250-6005.00 Compensated Absences Earned 91247 538.54 373,93
45-250-8007.00 Salary Diff In Lieu of Benefit 0.00 0.00 0.00
45-250-5009.00 Miscellaneous Labor Cost 18,960.00 0.00 18,960.00
45-250-6010.00 F.L.CA. 6,870.57 0.00 8,870.57
45-250-6015.00 P.ERS. 10,068.81 0.00 10,068.81
45-250-6020.00 Worker's Compensation Ins. 9,600.56 0.00 9,600.56
45-250-6025.00 Health insurance 20,352.17 0.00 20,352.17
45-250-6240.00 Physical Examinations 76.00 76.00 0.00
45-250-6245.00 Employee Recruitment Expense 490.92 0.00 490.92
45-250-6250.00 Employee Training {NonReimb) 223.90 .00 223.90
45-250-6275.00 Dues and Publications 132.00 0.00 132.00
45-250-6280.00 Employee Travel & Conference 0.00 0.00 0.00
45-250-7100.00 Professional Services 5,163.00 82.00 - 5,081.00
45-250-7110.00 Contract Services 0.00 0.00 0.00
45-250-7115.00 Engineering Consultant Sves 52,585.50 0.00 52,585.50
45-250-7165.00 Police Dept Security Services 5,624.16 0.00 5,624.16
45-250-7180.00 Confract Labratory Analysis 13,170.73 358.00 12,812.73
45-250-7200.00 Public Liability Ins. - SCORE 15,387.00 0.00 15,387.00
45-250-7220.00 Property Damage Insurance 0.00 0.00 0.00
45-250-7245.00 Self-Insured Deductible Losses 0.00 0.00 0.00
45-250-7250.00 Permits and License 7,158.00 0.00 7,158.00
45-250-7280.00 County Property Taxes 1,173.70 0.00 1,173.70
45-250-7310.00 Utilities - Elec & Heating Ol 87,889.10 1,291.73 86,597.37
45-250-7311.00 Utilities - Security Alarms 1,091.75 0.00 1,001.75
45-250-7320.00 Telephone Expense 1,320.67 0.00 1,320.67
45-250-7321.00 Internet Access 406.56 0.00 4086.56
45-250-7410.00 Heavy Equipment Maintenance 0.00 0.00 0.00
45-250-7420.00 Shop Equipment Maintenance 305.92 0.00 305.92
45-250-7430.00 Vehicle Maintenance 1,038.18 87.13 951.03
45-250-7435.00 Tires and Chains Maintenance 12.50 0.00 12,50



GENERAL LEDGER REPORT

Page: 2
FROM: 7/1/2009 TO: 6/30/2010 11113/2013
City of Mt. Shasta 8:53 am

GL# GL Description Debit Credit
45-250-7440.00 Fuel and Qil Maintenance 1,789.94 0.00 1,789.94
45-250-7460.00 Radio & Communications Maint. 0.00 0.00 0.00
45-250-7470.00 Building Maintenance 1,666.48 0.00 1,666.48
45-250-7475.00 Grounds Maintenance 132.36 0.00 132.36
45-250-7510.00 Piant Repairs & Maintenance 17,292.11 126.74 17.165.37
45-250-7511.00 DAF Repairs & Maintenance 7,346.17 0.00 7,348.17
45-250-7710.00 Office Supplies 786.79 0.00 786.79
45-250-7740.00 Laboratory Supplies/Equipment 11,443.29 320.12 11,123.47
45-250-7745.00 Plant Treatment Chemicals 40,718.69 3,000.00 37,718.69
45-250-7770.00 Janitorial & Cleaning Supplies 48.03 0.00 48.03
45-250-7790.00 Miscellaneous Supplies 612.11 0.00 612.11
45-250-7810.00 Expensed Equip. <$1000 30448 0.00 304.48
45-250-7815.00 Equipment Rentals 0.00 0.00 0.00
45-250-7820.00 Safety Equipment 561.56 0.00 561.58
45-250-7825.00 Personal Safety Clothing&Maint 564.58 0.00 564.58
45-250-8190.00 Depreciation 208,269.00 0.00 208,269.00
45-250-8801.00 Capital Qutlay 297.94 28.13 269.81
45-250-8820.00 Capital Project Costs 0.00 0.00 0.00
45-250-8821.00 Capital Project Costs Il 10,087.45 9,800.05 287.40
45-250-8822.00 Capital Project Costs Il 0.00 0.00 0.00
45-250-8625.00 Road Construction Projects 0.00 0.00 0.00
45-250-9801.00 Administrative Overhead Alloc, 1786,855.00 87,000.00 89,855.00
45-250-8900.00 Transfers Cut to Cther Funds 0.00 0.00 0.00

Fund: 45 - WasteWater Operations Fund Totals: 821,082.52 102,709.96

Grand Totals: 821,062.52 102,705.96



GENERAL LEDGER REPORT

Page: 1

FROM: 7/1/2008 TO: 6/30/2009 11/13/2013
City of Mt. Shasta 8:53 am

GL# GL Description Debit Credit

45-250-6001.00 Salaries - Regular Time 80,235.59 0.00 80,235.59
45-250-6003.00 Salaries - Overtime 20,797.67 0.00 20,797.67
45-250-6005.00 Compensated Absences Eamed 0.00 2,189.85 -2,189.85
45-250-6007.00 Salary Diff In Lieu of Benefit 0.00 0.00 0.00
45-250-8009.00 Miscellaneous Labor Cost 0.00 .00 0.00
45-250-6010.00 FILCA. 8,666.32 0.00 8,666.32
45-250-6015.00 FERS. 14,760.78 0.00 14,780.78
45-250-6020.00 Worker's Compensation Ins. 9,549.82 0.00 9,549.82
45-250-6025.00 Health Insurance 28,869.45 0.00 28,869.45
45-250-6240.00 Physical Examinations 150.00 0.00 150.00
45-250-6245.00 Employee Recruitment Expense 885.00 0.00 885.00
45-250-6250.00 Employee Training (NonReimb} 640.00 0.00 640.00
45-250-6275.00 Dues and Publications 410.00 0.00 410.00
45-250-6280.00 Employee Travel & Conference 204.87 0.00 294 87
45-250-7100.00 Professional Services 1,274.50 0.00 1,274.50
45-250-7110.00 Contract Services 0.00 0.00 0.00
45-250-7115.00 Engineering Consultant Svcs 12,990.25 1,845.00 11,145.25
45-250-7165.00 Police Dept Security Services 5,515.04 0.00 6,515.04
45-250-7180.00 Contract Labratory Analysis 12,848.02 1.05 12,846.97
45-250-7200.00 Public Liability Ins. - SCORE 12,230.00 0.00 12,230.00
45-250-7220.00 Property Damage insurance 0.00 0.00 0.00
45-250-7245.00 Self-Insured Deductible Losses 0.00 0.00 0.00
45-250-7250.00 Permits and License 6,595.00 0.00 6,585.00
45-250-7280.00 County Property Taxes 1,153.46 0.00 1,153.48
45-250-7310.00 Utilities - Elec & Heating Ol 72,336.67 0.00 72,336.67
45-250-7311.00 Utilities - Securify Alarms 1,002.00 0.00 1,002.00
45-250-7320.00 Telephone Expense 1,388.94 13.53 1,375.41
45-250-7321.00 Internet Access 0.00 0.00 0.00
45-250-7410.00 Heavy Equipment Maintenance 5.4 0.00 5.31
45-250-7420.00 Shop Equipment Maintenance 1,5635.84 0.00 1,535.84
45-250-7430.00 Vehicle Maintenance 37174 27.04 344.70
45-250-7435.00 Tires and Chains Maintenance 772.28 0.00 772.28



GENERAL L.LEDGER REPORT

Page: 2
FROM: 7/1/2008 TO: 6/30/2009 1113/2013
City of Mt. Shasta 8:53am

GL# GL Description Debit Credit
45-250-7440.00 Fuel and Oil Maintenance 3,887.33 0.00 3,887.33
45-250-7460.00 Radio & Communications Maint. 0.00 0.00 0.00
45-250-7470.00 Building Maintenance 1,863.00 0.00 1,863.00
45-250-7475.00 Grounds Maintenance 1,048.02 0.00 1,048.02
45-250-7510.00 Plant Repairs & Maintenance 29,763.30 13,678.42 16,074.88
45-250-7511.00 DAF Repairs & Maintenance 0.00 0.00 0.00
45-250-7710.00 Office Supplies 961.52 0.00 961.52
45-250-7740.00 Laboratory Supplies/Equipment 10,382.96 257.63 10,125.33
45-250-7745.00 Plant Treatment Chemicals 48,107.54 0.00 48,107.54
45-250-7770.00 Janitorial & Cleaning Supplies 0.00 0.00 0.00
45-250-7790.00 Miscellaneous Supplies 648.16 0.00 848.16
45-250-7810.00 Expensed Equip. <$1000 980.55 0.00 980.55
45-250-7815.00 Equipment Rentals 163.30 0.00 163.30
45-250-7820.00 Safety Equipment 258.27 0.00 258.27
45-250-7825.00 Personal Safety Clothing&Maint 664.26 0.00 684.26
45-250-8190.00 Depreciation 20121467 0.00 201,214.67
45-250-8801.00 Capital Outlay 35,062.78 34,128.15 934.83
45-250-8820.00 Capital Project Costs 17,002.77 2,186.00 14,816.77
45-250-8821.00 Capital Project Costs Il 0.00 0.00 0.00
45-250-8822.00 Capital Project Costs Il 824.07 0.00 824.07
45-250-8825.00 Road Construction Projects 0.00 0.00 0.00
45-250-9801.00 Administrative Overhead Alloc. 176,662.00 84,696.00 91,066.00
45-250-8900.00 Transfers Cut to Other Funds 0.00 0.00 0.00

Fund: 45 - WasteWater Operations Fund Totals: 826,783.05 139,022.67

Grand Totals: 825,783.05 139,022.67



GENERAL LEDGER REPORT

Pags: 1

FROM: 7/1/2007 TO: 6/30/2008 11113/2013
City of Mt. Shasta 8:52 am

GL# GL Description Debit Credit

45-250-6001.00 Salaries - Regular Time 85,342.85 58.61 85,284.24
45-250-6003.00 Salaries - Cvertime 20,973.90 0.00 20,973.90
45-250-6005.00 Compensated Absences Eamed 1,837.58 1,960.75 12347
45-250-6007.00 Salary Diff In Lieu of Benefit 0.00 0.00 0.00
45-250-6009.00 Miscellangous Labor Cost 0.00 0.00 0.00
45-250-6010.00 FILCA 8,077.50 448 8,973.02
45-250-8015.00 PERS. 15,690.94 20.98 15,669.96
45-250-6020.00 \Worker's Compensation ns. 8,877.87 0.00 8.877.87
45-250-6025.00 Health Insurance 30,219.17 0.00 30,219.47
45-250-6240.00 Physical Examinations 75.00 0.00 75.00
45-250-6245,00 Employee Recruitment Expense 0.00 0.00 0.00
45-260-6250.00 Employee Training (NonReimb) 195.00 0.00 195.00
45-250-6275.00 Dues and Publications 110.00 0.00 110.00
45-250-6280.00 Employee Travel & Conference 14.97 0.00 14.97
45-250-7100.00 Professional Services 750.00 0.00 750.00
45-250-7110.00 Contract Services 720.00 0.00 720.00
45-250-7115.00 Engineering Consultant Svcs 4,850.21 0.00 4,850.21
45-250-7185.00 Police Dept Security Services 6,515.04 0.00 6,515.04
45-250-7180.00 Contract Labratory Analysis 10,261.95 0.00 10,261.95
45-250-7200.00 Public Liability Ins. - SCORE 10,748.00 0.00 10,748.00
45-250-7220.00 Property Damage Insurance 0.00 0.00 0.00
45-250-7245.00 Self-insured Deductible Losses 0.00 0.00 0.00
45-250-7250.00 Permits and License 8,802.00 0.00 8,809.00
45-250-7280.00 County Property Taxes 1,138.30 0.00 1,138.30
45-250-7310.00 Utifities - Elec & Heating Qil 67,345.97 0.00 67.345.97
45-250-7311.00 Utilities - Securily Alarms 978.00 0.00 978.00
45-250-7320.00 Telephone Expense 1,903.11 30.80 1,872.31
45-250-7321.00 Internet Access 0.00 0.00 0.00
45;250—7410.00 Heavy Equipment Maintenance 0.00 0.00 0.00
45-250-7420.00 Shop Equipment Maintenance 2,013.22 0.00 2,013.22
45-250-7430.00 Vehicle Maintenance 875.54 0.00 875.54
45-250-7435.00 Tires and Chains Maintenance 0.00 0.00 .00



GENERAL LEDGER REPORT

Page: 2
FROM: 7/1/2007 TO: 8/30/2008 111372013
City of Mt. Shasta 8:52 am

GL# GL Description Debit Credit
45-250-7440.00 Fuel and Oil Maintenance 6,291.44 0.00 6,281.44
45-250-7460.00 Radio & Communications Maint. 0.00 0.00 0.00
45-250-7470.00 Building Maintenance 3,254.29 83.60 3,170.69
45-250-7475.00 Grounds Maintenance 15.51 0.00 15.51
45-250-7510.00 Plant Repairs & Maintenance 38,855.15 1,350.30 37,504.85
45-250-7511.00 DAF Repairs & Maintenance 0.00 0.00 0.00
45-250-7710.00 Office Supplies 656.24 0.00 656.24
45-250-7740.00 Laboratory Supplies/Equipment 8,435.61 452,36 8,983.25
45-250-7745.00 Plant Treatment Chemicals 38,020.45 4,578.27 33,442.18
45-250-7770.00 Janitorial & Cleaning Supplies 117.84 0.00 117.84
45-250-7790.00 Miscellanecus Supplies 1,272.21 0.00 1,272.21
45-250-7810.00 Expensed Equip. <$1000 1,041.50 20.59 1,020.81
_ 45-250-7815.00 Equipment Rentals 331.36 0.00 331.36
45-250-7820.00 Safety Equipment 0.00 0.00 0.00
45-250-7825.00 Personal Safety Clothing&Maint 1,079.55 0.00 1,079.55
45-250-8190.00 Depreciation 177,684.07 0.00 177,684.07
45-250-8801.00 Capital Outlay 690.69 0.00 690.69
45-250-8820.00 Capital Project Costs 24,191.69 2,779.55 2141214
45-250-8821.00 Capital Project Costs ! 83,644.51 1,751.09 81,893.42
45-250-8822.00 Capital Project Costs 11l 26,416.90 26,416.90 0.00
45-250-8825.00 Road Construction Projects 0.00 0.00 0.00
45-250-9801.00 Administrative Overhead Alloc. 168,844.00 81,000.00 87,844.00
45-250-9900.00 Transfers Qut to Other Funds 0.00 0.00 0.00

Fund: 45 - WasteWater Operations Fund Totals: 871,086.13 12(},508.28.

Grand Totals: §71,066.13 120,508.28



REVENUE/EXPENDITURE REPORT

Page: 1
1111312013
City of Mt. Shasta 8:50 am
For the Period: 7/1/2012 10 6/30/2013 Qriginal Bud.  Amendad Bud. YTD Aciual CURRMTH  Encumb. YTD UnencBa! % Bud
Fund: 45 - WasteWater Operations Fund
Expendiiures
Dept: 250 Uility Plant Operations
AcciClass: 1PER Personnel Salaries & Benefits
6001.00 Salaries - Regular Time 93,023.00 93,023.00 90,216.81 773142 0.00 280639 970
6003.00 Szlaries - Overtime 20,000.00 20,000.00 15,702.66 1,653.54 0.00 429734 7835
6005.00 Compensated Absences Earned 0.00 0.00 0.00 0.00 0.00 000 00
6007.00 Salary Diff In Lieu of Benefit 0.00 0.00 0.00 0.00 0.00 0.00 00
6009.00 Miscellaneous Labor Cost 0.00 0.00 987.05 987.05 0.00 498705 00
6010.00 F.LCA. 8,646.00 8,646.00 8,579.44 784.51 0.00 6656 99.2
6015.00 PER.S. 21,765.00 24,765.00 1777283 1,518.69 0.00 399207 817
6020.00 Worker's Compensation Ins. 18,861.00 18,861.00 2281550 2,234,956 0.00 -3,854.50 121.0
8025.00 Health Insurance 26422.00 2642200 26,112.20 2,082.09 0.00 30080 988
Personnel Salaries & Benefits 188,717.00 188,717.00 182,186.39 17,003.27 0.00 653061 965
Acct Class: 2EMP Employee Related Costs
6240.00 Physical Examinations 250.00 250.00 186.00 0.00 0.00 8400 664
6245.00 Employee Recruitment Expense 0.00 0.00 0.00 0.00 0.00 000 00
6250.00 Employee Training (NonReimb} 4,200,00 4,200.00 300.00 300.00 0.00 390000 71
8275.00 Dues and Publications 500.00 500.0C 747.00 230.00 0.00 -247.00 1494
6280.0C Employee Travel & Conference 500.00 500.00 0.00 0.00 0.00 50000 0.0
Employee Related Cosis 5450.00 5450.00 1,213.00 530.00 0.00 423700 223
Acct Class: 3SVC Services - Persanal & Profess
7100.00 Professional Services 2,000.00 80,000.00 15,948.75 4272875 0.00 8405125 199
7110.00 Contract Services 2,000.00 200000 52,753.25 52,753.25 0.00 -50,753.25 2637.7
7115.00 Engineering Consultant Sves 4,000.00 4,000.00 34,057.39 24,501.80 0.00 -30,057.39 8514
7165.00 Police Dapt Security Sarvices 6,500.00 5,500.00 8,823.80 568.65 0.00 -323.80 1050
7180.00 Contract Labratory Analysis 25,000.00 25,000.00 18,327.17 3,030.29 0.00 6,67283 733
Services - Personal & Profess 39,500.00 117,500.00 127,910.36 38,124.24 0.00 -10,410.36  108.9
Acct Class: 4INS Insurance, Licenses, & Taxes
7200.00 Public Liability Ins. - SCORE 10,000.00 10,600.00 12,262.00 12,262.00 0.00 -2,262.00 1226
7220.00 Property Damage insurance 0.00 0.00 0.00 0.00 0.00 000 00
7245.00 Self-Irsured Deductible Losses 500.0C 500.00 0.00 0.0¢ 0.00 50000 0.0
7250.00 Permits and License 12,000.00 12,000.00 9,162.00 -1,445.00 0.00 283800 764
7280.00 County Property Taxes 1,200.00 1,200.00 240.28 0.00 0.00 25972 784
Insurance, Licenses, & Taxes 23,700.00 23,760.00 22,364.28 10,817.00 0.00 133872 944
Acct Class: SFAC Facilities Expenses
7310.00 Utiiities - Elec & Heating il 85,000.00 85,000.00 97,630.35 17,174.15 0.00 -12,630.35 1149
7311.00 Utilities - Security Alarms 978.00 978.00 978.00 §1.50 0.00 000 1000
7320.00 Telephone Expense 1,000.00 1,000.00 1,027.79 161.01 0.00 2779 1028
7321.00 Internet Access 700.00 1,200.00 1,300.63 89.95 0.00 -100.83 1084
Facllifies Expenses 87,678.00 88,178.00 100,936.77 17,516.61 0.00 -12,758.77 1145
Acct Class: 6MNT Maintenance and Repairs
7410.00 Heavy Equipment Maintenance 500.00 500.00 0.00 0.00 0.00 50000 00
7420.00 Shop Eguipment Maintenance 750.00 750.00 63.78 0.00 0.00 686.21 8.5
7430.00 Vehicle Maintenance 1,000.00 1,000.00 443.28 55.11 0.00 55672 443
7435.00 Tires and Chains Maintenance 600.00 600.00 78.92 60.92 0.00 521.08 132
7440.00 Fuel and Oil Maintenance 4,000.00 4,000.00 3,608.13 630.77 0.00 39187 902
74680.00 Radio & Communications Maint. 0.00 0.00 85.99 0.00 0.00 -8589 08
7470.00 Buikding Maintenanca 5,000.00 5,000.00 993.32 53.37 0.00 4006688 19.9
7475.00 Grounds Maintenance 500.00 500.00 0.39 0.00 0.00 49981 04
7510.00 Plant Repairs & Maintenance 20,00¢.00 27,000.00 28,641.83 2,559.37 0.00 -1.641.83 106.1
7511.00 DAF Repairs & Maintenance 10,000.00 10,000.00 2,686.37 79.00 0.00 731383 269
Maintenance and Repairs 42,350,00 49,350.00 36,602.02 3,438.54 0.00 1274798 742
Acct Class: 7SUP Maferials and Supplies
7710.00 Office Supplies 1,000.00 1,000.00 1,080.07 85.94 0.00 -80.07 1080
7740.00 Laboratory Supplies/Equipment 10,000.00 10,000.00 13,524.75 2,576.95 0.00 -3,524.75 1352

7745.00 Plant Treatment Chemicals 40,000.00 47,500.00 61,497.12 16.159.61 0.00 -13.897.12 123.5



REVENUE/EXPENDITURE REPORT

Page; 2
1113/2013
City of Mt. Shasta 8:50 am
For the Period: 7/1/2012 fo 6/30/2013 QOriginal Bud.  Amended Bud. YTD Actual CURR MTH _ Encumb. YTD UnencBal % Bud
Fund: 45 - WasteWater Qperations Fund
Expenditures
Dept: 250 UHility Plant Operations
Acct Class: 7SUP Materials and Supplies
7770.00 Janitorial & Cleaning Suppfies 150.00 150.00 41,36 0.00 0.00 10864 276
7790.00 Miscellaneous Supplies 500.00 500.00 668.07 136.80 (.00 -168.07 1336
7810.00 Expensed Equip. <31000 1.000.00 1,000.00 87.71 0.00 (.00 91229 88
781500 Eqguipment Rentals 1,000.00 1,000.00 579.89 0.00 0.00 42011 580
7620.00 Safety Equipment 1,500.00 1,500.00 351143 2768 0.00 22,0143 2341
7825.00 Personal Safety Clothing&Maint 500.00 500.00 91048 0.00 0.00 41048 1821
Materials and Supplies 55,650.00 63,150.00 81,900.88 18,980.98 0.00 -18,750.88 129.7
Acct Class: 90TH Other Miscellaneous Expenses
8190.00 Depreciation 0.00 0.00 238,003.65 238,003.65 0.00 -238,00365 0.0
Other Miscellaneous Expenses 0.00 0.00 238,003.65 238,003.65 0.00 -238,003685 0.0
Acet Class: 95CO Capital Ouflay
8801.00 Capital Qutlay 5,000.00 6,400.00 0.00 -4,153.88 0.00 540000 0.0
8820.00 Capital Project Costs 53.500.00 160,000.00 0.00 -66,928.83 0.00 160,00000 0.0
8821.00 Capital Projact Costs 40,000.00 (.00 0.00 0.00 0.00 000 Q0
8822.00 Capital Project Costs #l 25,000.00 25,000.00 10,225.80 10,225.80 0.00 1477420 408
8825.00 Road Construction Projects 0.00 0.00 0.00 0.00 0.00 000 QD
Capital Outlay 123,500.00 491,400.00 10,225.80 -60,856.91 0.00 181,174.20 53
Acct Class: 99TR Transfers Out to Cther Funds
8801.60 Administrative Qverhead Alloc, 85,000.00 85,000.00 107,025.00 29,112.00 0.00 -22,025.00 1259
9900.00 Transfers Qut to Other Funds 0.00 0.00 0.00 0.00 0.00 000 Q0
Transfers Cut to Other Funds 85,000.00 85,000.00 107,025.00 29,112.00 0.00 -22,025.00 1258
Utility Plant Operations 651,545.00 812,445.00 908,368.15 312,669.28 0.00 9592315 1118
Expenditures £651,545.00 812,445.00 908,368.15 312,669.38 0.00 9592315 1118
Ne%EﬁectforWasteWaterOberations Fund -651,545.00 -812,445.00 -908,368.15 -312,669.28 0.00 9592315 1118
Change in Fund Balance: 0.00
Grand Total Net Effect: -651,545.00 -812,445.00 -908,368.15 -312,669.38 0.00 95,923.15



GENERAL LEDGER REPORT

Page: 1

FROM: 7/1/2011 TO: 8/30/2012 1111312013
City of Mt. Shasta 8:55 am

GL# GL. Deseription Dehit Credit

45-250-6001.00 Salaries - Regular Time 90,980.70 8,968.35 82,012.35
45-250-6003.00 Salaries - Qvertime 18,204.11 1,867.36 16,336.75
45-250-6005.00 Compensated Absences Earned 1,453.57 2,009.62 -556.05
45-250-6007.00 Salary Diff [n Lieu of Benefit 0.00 0.00 0.00
45-250-6009.00 Miscellansous Labor Cost 41955 0.00 419.55
45-250-6010.00 F.LCA 8,795.44 879.51 7.916.93
45-250-6015.00 PERS. 16,953.51 1,631.65 15,321.86
45-250-6020.00 Worker's Compensation Ins. 21,893.84 1,252.48 20,641.16
45-250-6025.00 Health Insurance 28,676.95 3,030.87 25,646.08
45-250-6240.00 Physical Examinations 392.00 0.00 392.00
45-250-6245.00 Employee Recruitment Expense 0.00 0.00 0.00
45-250-6250.00 Employee Training (NonReimb) 1,001.95 90.00 911.95
45-250-6275.00 Dues and Publications 507.00 0.00 507.00
45-250-6280.00 Employee Trave! & Conference 368.71 0.00 368.71
45-250-7100.00 Professional Services 14,201.04 0.00 14,201.04
45-250-7110.00 Centract Services 0.00 0.00 0.00
45-250-7116.00 Engineering Consuitant Sves 1,233.09 0.00 1,233.08
45-250-7165.00 Police Dept Security Services 7,392.45 568.65 8,823.80
45-250-7180.00 Contract Labratory Analysis 14,380.13 0.00 14,380.13
45-250-7200.00 Public Liability Ins. - SCORE 9,035.00 0.00 9,035.00
45-250-7220.00 Property Damage [nsurance 0.00 0.00 0.00
45-250-7245.00 Seff-Insured Deductible Losses 0.00 0.00 0.00
45-250-7250.00 Permits and License 9,162.00 0.00 9,162.00
45-250-7280.00 County Property Taxes 1,167.68 0.00 1,197.68
45-250-7310.00 Utilities - Elec & Heating Qil 100,168.73 0.00 100,168.73
45-250-7311.00 Utilities - Security Alarms 978.00 0.00 978.00
45-250-7320.00 Telephone Expense 1,394.87 0.00 1,394.87
45-250-7321.00 Internet Access £65.98 0.00 665.98
45-250-7410.00 Heavy Equipment Maintenance 0.00 0.00 0.00
45-250-7420.00 Shop Equipment Maintenance 252.91 0.00 252,91
45-250-7430.00 Vehicle Maintenance 499.45 69.87 429.58
45-250-7435.00 Tires and Chains Maintenance 0.00 0.00 0.00



GENERAL LEDGER REPORT

Page: 2
FROM: 7/1/2011 TO: 8/30/2012 11/13/2013
City of Mt. Shasta 8:55 am

GL# GL Description Debit Credit
45-250-7440.00 Fuel and Oil Maintenance 3,932.36 0.00 3,932.36
45-250-7460.00 Radio & Communications Maint, 4143 0.00 41.43
45-250-7470.00 Building Maintenance 1,045.58 80.44 965.14
45-250-7475.00 Grounds Maintenance 27113 0.00 271.13
45-250-7510.00 Plant Repairs & Maintenance 14,772.80 0.00 11,772.80
45-250-7511.00 DAF Repairs & Maintenance 10,337.31 0.00 10,337.31
45.250-7710.00 Office Supplies 1,284.37 0.00 1,284.37
45-250-7740.00 Laboratory Supplies/Equipment 7,298.83 176.45 7,120.38
45-250-7745.00 Plant Treatment Chemicals 50,849.94 10,100.00 40,749.94
45-250-7770.00 Janitorial & Cleaning Supplies 103.97 0.00 103.97
45-250-7790.00 Miscellaneous Supplies 602.91 0.00 602.91
45-250-7810.00 Expensed Equip. <§1000 1,147.63 0.00 1,147.63
45-250-7815.00 Equipment Rentals 270.20 0.00 270.20
45-250-7820.00 Safety Equipment 468.46 0.00 468.46
45-250-7825.00 Personal Safety Clothing&Maint 622.10 39.98 582.12
45-250-8190.00 Depreciation 405,719.54 172,689.25 233,030.29
45-250-8801.00 Capital Outlay 10,133.79 10,133.78 0.00
45-250-8820.00 Capital Project Costs 1,326.71 1,326.71 0.00
45-250-8821.00 Capital Project Costs Il 117,557.52 117,557.52 0.00
45-250-8822.00 Capital Project Costs Hl 0.00 0.00 0.00
45-250-8825.00 Road Construction Projects 0.00 0.00 0.00
45-250-9801.00 Administrative Overhead Alloc. 194,930.00 92,079.00 102,860.00
45-250-9900.00 Transfers Qut to Other Funds 0.00 0.00 0.00

Fund: 45 - WasteWater Operations Fund Tofals: 1,169,932.04 424,551.50

Grand Totals: 1,169,932.04 424,551.50



GENERAL LEDGER REPORT

Page: 1

FROM: 7A1/2010 TO: 6/30/2011 11/13/2013
City of Mt, Shasta 8:54 am

GL# GL Description Debit Credit

45-250-6001.00 Salaries - Regular Time 83,236.99 0.00 83,236.99
45-250-6603.00 Salaries - Cvertime 22,878.48 0.00 2287848
45-250-6005.00 Compensated Absences Eamed 1,621.07 0.00 1,521.07
45-250-6007.00 Salary Diff In Lieu of Benefit 0.00 0.0 0.00
45-250-6009.00 Miscellangous Labor Cost 0.00 0.00 0.00
45-250-6010.00 F.I.CA. 8,440.02 0.00 8,440.02
45-250-6015.00 PERS. 15,007.74 0.00 15,007.74
45-250-6020.00 Worker's Compensation Ins. 13,310.88 0.00 13,310.88
45-250-6025.00 Health Insurance 25,983.48 0.00 2598348
45-250-6240.00 Physical Examinations 0.00 0.00 0.00
45-250-6245.00 Employse Recruitment Expense 0.00 0.00 0.00
45-250-6250.00 Employee Training (NonReimb) 876.00 0.00 876.00
45-250-6275.00 Dues and Publications 807.79 0.00 807.79
45-250-6280.00 Employee Travel & Conference 863.78 0.00 863.78
45-250-7100.00 Professional Services 23,496.00 0.00 23,496.00
45-250-7110.00 Contract Services 0.00 0.00 0.00
45-250-7115.00 Engineering Consultant Sves 1,511.25 0.00 1,541.25
45-250-7165.00 Palice Dept Security Services 7,318.74 562.98 8,755.76
45-250-7180.00 Caniract Labratory Analysis 32,180.86 0.00 32,180.96
45-250-7200.00 Public Liability ins. - SCORE 17,218.00 0.00 17,216.00
45-250-7220.00 Property Damage Insurance 0.00 0.00 0.00
45-250-7245.00 Self-Insured Deductible Losses 0.00 0.060 0.00
45-250-7250.00 Permits and License 7,521.00 0.00 7,521.00
45-250-7280.00 County Property Taxes 1,197.68 0.00 1,197.88
45-250-7310.00 Utilities - Elec & Heating Gil 98,790.10 0.00 96,790.10
45-250-7311.00 Utilities - Security Alarms 978.00 0.00 978.00
45-250-7320.00 Telephone Expense 1,395.53 4472 1,350.81
45-250-7321.00 Internet Access 465.15 0.00 465.15
45-250-7410.00 Heavy Equipment Maintenance 0.00 0.00 0.00
45-250-7420.00 Shop Equipment Maintenance 350.17 0.00 350.17
45-250-7430.00 Vehicle Maintenance 818.08 27.06 791.02
45-250-7435.00 Tires and Chains Maintenance 554.95 0.00 554.95



GENERAL LEDGER REPORT

Page: 2
FROM: 7M/2010 TC: 6/30/2011 11/13/2013
City of Mt. Shasta 8:54 am

GL# GL Description Debit Credit
45-250-7440.00 Fuel and Oil Maintenance 4,000.33 0.00 4,000.33
45-250-7460.00 Radio & Communicaticns Maint. 0.00 0.00 0.00
45-250-7470.00 Building Maintenance 5,748.45 0.00 5748.45
45-250-7475.00 Grounds Maintenance 549.32 0.00 549.32
45-250-7510.00 Plant Repairs & Maintenance 31,316.70 244.25 31,072.45
45-250-7511.00 DAF Repairs & Maintenance 10,750.26 0.00 10,750.26
45-250-7710.00 Office Supplies 1,480.77 0.00 1,490.77
45-250-7740.00 Laboratory Supplies/Egquipment 10,393.85 0.00 10,393.65
45-250-7745.00 Plant Treaiment Chemicals © 52,160.35 17,000.00 35,160.35
45-250-7770.00 Janitorial & Cleaning Supplies 15.09 0.00 15.09
45-250-7790.00 Miscellanecus Supplies 545.48 0.00 545.48
45-250-7810.00 Expensed Equip. <$1000 474.00 10.83 48317
45-250-7815.00 Equipment Rentals 1,130.00 0.00 1,130.00
45-250-7820.00 Safety Equipment 236.18 0.00 236.18
45-250-7825.00 Personal Safety Clothing&Maint 538.27 80.99 457.28
45-250-8180.00 Depreciation 0.00 0.60 0.00
45-250-8801.00 Capital Outlay 8,191.10 9,191.10 0.00
45-250-8820.00 Capital Project Costs 2,593.67 2,593.67 0.00
45-250-8821.00 Capital Project Costs Il 0.00 0.00 0.00
45-250-8822.00 Capital Project Costs I} 0.00 0.00 0.00
45-250-8825.00 Road Construction Projects 0.00 0.00 0.00
45-250-9801.00 Administrative Overhead Alloc. 178,222.00 87,000.00 81,222.00
45-250-9900.00 Transfers Out fo Other Funds 0.00 0.00 0.00

Fund: 45 - WasteWater Operations Fund Totals: §74,075.468 116,755.60

Grand Totals: 674,075.46 116,755.60



GENERAL LEDGER REPORT

Page: 1

FROM: 7/1/2009 TO: 6/30/2010 11/13/2013
City of Mt. Shasta 8:53 am

GL# GL Description Debit Credit

45-250-6001.00 Salaries - Regular Time 56,185.47 1.52 56,183.95
45-250-6003.00 Salaries - Overtime 26,086.92 0.00 26,086.92
45-250-6005.00 Compensated Absences Earned 91247 538.54 373,93
45-250-8007.00 Salary Diff In Lieu of Benefit 0.00 0.00 0.00
45-250-5009.00 Miscellaneous Labor Cost 18,960.00 0.00 18,960.00
45-250-6010.00 F.L.CA. 6,870.57 0.00 8,870.57
45-250-6015.00 P.ERS. 10,068.81 0.00 10,068.81
45-250-6020.00 Worker's Compensation Ins. 9,600.56 0.00 9,600.56
45-250-6025.00 Health insurance 20,352.17 0.00 20,352.17
45-250-6240.00 Physical Examinations 76.00 76.00 0.00
45-250-6245.00 Employee Recruitment Expense 490.92 0.00 490.92
45-250-6250.00 Employee Training {NonReimb) 223.90 .00 223.90
45-250-6275.00 Dues and Publications 132.00 0.00 132.00
45-250-6280.00 Employee Travel & Conference 0.00 0.00 0.00
45-250-7100.00 Professional Services 5,163.00 82.00 - 5,081.00
45-250-7110.00 Contract Services 0.00 0.00 0.00
45-250-7115.00 Engineering Consultant Sves 52,585.50 0.00 52,585.50
45-250-7165.00 Police Dept Security Services 5,624.16 0.00 5,624.16
45-250-7180.00 Confract Labratory Analysis 13,170.73 358.00 12,812.73
45-250-7200.00 Public Liability Ins. - SCORE 15,387.00 0.00 15,387.00
45-250-7220.00 Property Damage Insurance 0.00 0.00 0.00
45-250-7245.00 Self-Insured Deductible Losses 0.00 0.00 0.00
45-250-7250.00 Permits and License 7,158.00 0.00 7,158.00
45-250-7280.00 County Property Taxes 1,173.70 0.00 1,173.70
45-250-7310.00 Utilities - Elec & Heating Ol 87,889.10 1,291.73 86,597.37
45-250-7311.00 Utilities - Security Alarms 1,091.75 0.00 1,001.75
45-250-7320.00 Telephone Expense 1,320.67 0.00 1,320.67
45-250-7321.00 Internet Access 406.56 0.00 4086.56
45-250-7410.00 Heavy Equipment Maintenance 0.00 0.00 0.00
45-250-7420.00 Shop Equipment Maintenance 305.92 0.00 305.92
45-250-7430.00 Vehicle Maintenance 1,038.18 87.13 951.03
45-250-7435.00 Tires and Chains Maintenance 12.50 0.00 12,50



GENERAL LEDGER REPORT

Page: 2
FROM: 7/1/2009 TO: 6/30/2010 11113/2013
City of Mt. Shasta 8:53 am

GL# GL Description Debit Credit
45-250-7440.00 Fuel and Qil Maintenance 1,789.94 0.00 1,789.94
45-250-7460.00 Radio & Communications Maint. 0.00 0.00 0.00
45-250-7470.00 Building Maintenance 1,666.48 0.00 1,666.48
45-250-7475.00 Grounds Maintenance 132.36 0.00 132.36
45-250-7510.00 Piant Repairs & Maintenance 17,292.11 126.74 17.165.37
45-250-7511.00 DAF Repairs & Maintenance 7,346.17 0.00 7,348.17
45-250-7710.00 Office Supplies 786.79 0.00 786.79
45-250-7740.00 Laboratory Supplies/Equipment 11,443.29 320.12 11,123.47
45-250-7745.00 Plant Treatment Chemicals 40,718.69 3,000.00 37,718.69
45-250-7770.00 Janitorial & Cleaning Supplies 48.03 0.00 48.03
45-250-7790.00 Miscellaneous Supplies 612.11 0.00 612.11
45-250-7810.00 Expensed Equip. <$1000 30448 0.00 304.48
45-250-7815.00 Equipment Rentals 0.00 0.00 0.00
45-250-7820.00 Safety Equipment 561.56 0.00 561.58
45-250-7825.00 Personal Safety Clothing&Maint 564.58 0.00 564.58
45-250-8190.00 Depreciation 208,269.00 0.00 208,269.00
45-250-8801.00 Capital Qutlay 297.94 28.13 269.81
45-250-8820.00 Capital Project Costs 0.00 0.00 0.00
45-250-8821.00 Capital Project Costs Il 10,087.45 9,800.05 287.40
45-250-8822.00 Capital Project Costs Il 0.00 0.00 0.00
45-250-8625.00 Road Construction Projects 0.00 0.00 0.00
45-250-9801.00 Administrative Overhead Alloc, 1786,855.00 87,000.00 89,855.00
45-250-8900.00 Transfers Cut to Cther Funds 0.00 0.00 0.00

Fund: 45 - WasteWater Operations Fund Totals: 821,082.52 102,709.96

Grand Totals: 821,062.52 102,705.96



GENERAL LEDGER REPORT

Page: 1

FROM: 7/1/2008 TO: 6/30/2009 11/13/2013
City of Mt. Shasta 8:53 am

GL# GL Description Debit Credit

45-250-6001.00 Salaries - Regular Time 80,235.59 0.00 80,235.59
45-250-6003.00 Salaries - Overtime 20,797.67 0.00 20,797.67
45-250-6005.00 Compensated Absences Eamed 0.00 2,189.85 -2,189.85
45-250-6007.00 Salary Diff In Lieu of Benefit 0.00 0.00 0.00
45-250-8009.00 Miscellaneous Labor Cost 0.00 .00 0.00
45-250-6010.00 FILCA. 8,666.32 0.00 8,666.32
45-250-6015.00 FERS. 14,760.78 0.00 14,780.78
45-250-6020.00 Worker's Compensation Ins. 9,549.82 0.00 9,549.82
45-250-6025.00 Health Insurance 28,869.45 0.00 28,869.45
45-250-6240.00 Physical Examinations 150.00 0.00 150.00
45-250-6245.00 Employee Recruitment Expense 885.00 0.00 885.00
45-250-6250.00 Employee Training (NonReimb} 640.00 0.00 640.00
45-250-6275.00 Dues and Publications 410.00 0.00 410.00
45-250-6280.00 Employee Travel & Conference 204.87 0.00 294 87
45-250-7100.00 Professional Services 1,274.50 0.00 1,274.50
45-250-7110.00 Contract Services 0.00 0.00 0.00
45-250-7115.00 Engineering Consultant Svcs 12,990.25 1,845.00 11,145.25
45-250-7165.00 Police Dept Security Services 5,515.04 0.00 6,515.04
45-250-7180.00 Contract Labratory Analysis 12,848.02 1.05 12,846.97
45-250-7200.00 Public Liability Ins. - SCORE 12,230.00 0.00 12,230.00
45-250-7220.00 Property Damage insurance 0.00 0.00 0.00
45-250-7245.00 Self-Insured Deductible Losses 0.00 0.00 0.00
45-250-7250.00 Permits and License 6,595.00 0.00 6,585.00
45-250-7280.00 County Property Taxes 1,153.46 0.00 1,153.48
45-250-7310.00 Utilities - Elec & Heating Ol 72,336.67 0.00 72,336.67
45-250-7311.00 Utilities - Securify Alarms 1,002.00 0.00 1,002.00
45-250-7320.00 Telephone Expense 1,388.94 13.53 1,375.41
45-250-7321.00 Internet Access 0.00 0.00 0.00
45-250-7410.00 Heavy Equipment Maintenance 5.4 0.00 5.31
45-250-7420.00 Shop Equipment Maintenance 1,5635.84 0.00 1,535.84
45-250-7430.00 Vehicle Maintenance 37174 27.04 344.70
45-250-7435.00 Tires and Chains Maintenance 772.28 0.00 772.28



GENERAL L.LEDGER REPORT

Page: 2
FROM: 7/1/2008 TO: 6/30/2009 1113/2013
City of Mt. Shasta 8:53am

GL# GL Description Debit Credit
45-250-7440.00 Fuel and Oil Maintenance 3,887.33 0.00 3,887.33
45-250-7460.00 Radio & Communications Maint. 0.00 0.00 0.00
45-250-7470.00 Building Maintenance 1,863.00 0.00 1,863.00
45-250-7475.00 Grounds Maintenance 1,048.02 0.00 1,048.02
45-250-7510.00 Plant Repairs & Maintenance 29,763.30 13,678.42 16,074.88
45-250-7511.00 DAF Repairs & Maintenance 0.00 0.00 0.00
45-250-7710.00 Office Supplies 961.52 0.00 961.52
45-250-7740.00 Laboratory Supplies/Equipment 10,382.96 257.63 10,125.33
45-250-7745.00 Plant Treatment Chemicals 48,107.54 0.00 48,107.54
45-250-7770.00 Janitorial & Cleaning Supplies 0.00 0.00 0.00
45-250-7790.00 Miscellaneous Supplies 648.16 0.00 848.16
45-250-7810.00 Expensed Equip. <$1000 980.55 0.00 980.55
45-250-7815.00 Equipment Rentals 163.30 0.00 163.30
45-250-7820.00 Safety Equipment 258.27 0.00 258.27
45-250-7825.00 Personal Safety Clothing&Maint 664.26 0.00 684.26
45-250-8190.00 Depreciation 20121467 0.00 201,214.67
45-250-8801.00 Capital Outlay 35,062.78 34,128.15 934.83
45-250-8820.00 Capital Project Costs 17,002.77 2,186.00 14,816.77
45-250-8821.00 Capital Project Costs Il 0.00 0.00 0.00
45-250-8822.00 Capital Project Costs Il 824.07 0.00 824.07
45-250-8825.00 Road Construction Projects 0.00 0.00 0.00
45-250-9801.00 Administrative Overhead Alloc. 176,662.00 84,696.00 91,066.00
45-250-8900.00 Transfers Cut to Other Funds 0.00 0.00 0.00

Fund: 45 - WasteWater Operations Fund Totals: 826,783.05 139,022.67

Grand Totals: 825,783.05 139,022.67



GENERAL LEDGER REPORT

Pags: 1

FROM: 7/1/2007 TO: 6/30/2008 11113/2013
City of Mt. Shasta 8:52 am

GL# GL Description Debit Credit

45-250-6001.00 Salaries - Regular Time 85,342.85 58.61 85,284.24
45-250-6003.00 Salaries - Cvertime 20,973.90 0.00 20,973.90
45-250-6005.00 Compensated Absences Eamed 1,837.58 1,960.75 12347
45-250-6007.00 Salary Diff In Lieu of Benefit 0.00 0.00 0.00
45-250-6009.00 Miscellangous Labor Cost 0.00 0.00 0.00
45-250-6010.00 FILCA 8,077.50 448 8,973.02
45-250-8015.00 PERS. 15,690.94 20.98 15,669.96
45-250-6020.00 \Worker's Compensation ns. 8,877.87 0.00 8.877.87
45-250-6025.00 Health Insurance 30,219.17 0.00 30,219.47
45-250-6240.00 Physical Examinations 75.00 0.00 75.00
45-250-6245,00 Employee Recruitment Expense 0.00 0.00 0.00
45-260-6250.00 Employee Training (NonReimb) 195.00 0.00 195.00
45-250-6275.00 Dues and Publications 110.00 0.00 110.00
45-250-6280.00 Employee Travel & Conference 14.97 0.00 14.97
45-250-7100.00 Professional Services 750.00 0.00 750.00
45-250-7110.00 Contract Services 720.00 0.00 720.00
45-250-7115.00 Engineering Consultant Svcs 4,850.21 0.00 4,850.21
45-250-7185.00 Police Dept Security Services 6,515.04 0.00 6,515.04
45-250-7180.00 Contract Labratory Analysis 10,261.95 0.00 10,261.95
45-250-7200.00 Public Liability Ins. - SCORE 10,748.00 0.00 10,748.00
45-250-7220.00 Property Damage Insurance 0.00 0.00 0.00
45-250-7245.00 Self-insured Deductible Losses 0.00 0.00 0.00
45-250-7250.00 Permits and License 8,802.00 0.00 8,809.00
45-250-7280.00 County Property Taxes 1,138.30 0.00 1,138.30
45-250-7310.00 Utifities - Elec & Heating Qil 67,345.97 0.00 67.345.97
45-250-7311.00 Utilities - Securily Alarms 978.00 0.00 978.00
45-250-7320.00 Telephone Expense 1,903.11 30.80 1,872.31
45-250-7321.00 Internet Access 0.00 0.00 0.00
45;250—7410.00 Heavy Equipment Maintenance 0.00 0.00 0.00
45-250-7420.00 Shop Equipment Maintenance 2,013.22 0.00 2,013.22
45-250-7430.00 Vehicle Maintenance 875.54 0.00 875.54
45-250-7435.00 Tires and Chains Maintenance 0.00 0.00 .00



GENERAL LEDGER REPORT

Page: 2
FROM: 7/1/2007 TO: 8/30/2008 111372013
City of Mt. Shasta 8:52 am

GL# GL Description Debit Credit
45-250-7440.00 Fuel and Oil Maintenance 6,291.44 0.00 6,281.44
45-250-7460.00 Radio & Communications Maint. 0.00 0.00 0.00
45-250-7470.00 Building Maintenance 3,254.29 83.60 3,170.69
45-250-7475.00 Grounds Maintenance 15.51 0.00 15.51
45-250-7510.00 Plant Repairs & Maintenance 38,855.15 1,350.30 37,504.85
45-250-7511.00 DAF Repairs & Maintenance 0.00 0.00 0.00
45-250-7710.00 Office Supplies 656.24 0.00 656.24
45-250-7740.00 Laboratory Supplies/Equipment 8,435.61 452,36 8,983.25
45-250-7745.00 Plant Treatment Chemicals 38,020.45 4,578.27 33,442.18
45-250-7770.00 Janitorial & Cleaning Supplies 117.84 0.00 117.84
45-250-7790.00 Miscellanecus Supplies 1,272.21 0.00 1,272.21
45-250-7810.00 Expensed Equip. <$1000 1,041.50 20.59 1,020.81
_ 45-250-7815.00 Equipment Rentals 331.36 0.00 331.36
45-250-7820.00 Safety Equipment 0.00 0.00 0.00
45-250-7825.00 Personal Safety Clothing&Maint 1,079.55 0.00 1,079.55
45-250-8190.00 Depreciation 177,684.07 0.00 177,684.07
45-250-8801.00 Capital Outlay 690.69 0.00 690.69
45-250-8820.00 Capital Project Costs 24,191.69 2,779.55 2141214
45-250-8821.00 Capital Project Costs ! 83,644.51 1,751.09 81,893.42
45-250-8822.00 Capital Project Costs 11l 26,416.90 26,416.90 0.00
45-250-8825.00 Road Construction Projects 0.00 0.00 0.00
45-250-9801.00 Administrative Overhead Alloc. 168,844.00 81,000.00 87,844.00
45-250-9900.00 Transfers Qut to Other Funds 0.00 0.00 0.00

Fund: 45 - WasteWater Operations Fund Totals: 871,086.13 12(},508.28.

Grand Totals: §71,066.13 120,508.28
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INDEPENDENT AUDITORS' REPORT

To the City Council
City of Mt. Shasta, California

We have audited the accompanying financial statements of the governmental aciivities, the
business-type activities, each major fund, and the aggregate remaining fund information of the
City of Mt. Shasta, California, as of and for the year ended June 30, 2012, which collectively
comprise the City’s basic financial statements as listed in the table of contents. These financial
statements are the responsibility of City of Mt. Shasta, California management. Our responsibility
is to express an opinion on these financial statements based on our audit.

We conducted our audit in accordance with auditing standards generally accepted in the United
States of America and the standards applicable to financial audits contained in Government
Auditing Standards, issued by the Comptroller General of the United States. Those standards
require that we plan and perform the audit to obtain reasonable assurance about whether the
financial statements are free of material misstatement. An audit includes examining, on a test
basis, evidence supporting the amounts and disclosures in the financial statements. An audit
also includes assessing the accounting principles used and significant estimates made by
management, as well as evaluating the overall financial statement presentation. We believe that
our audit provides a reasonable basis for our opinions.

In our opinion, the financial statements referred to above present fairly, in all material respects,
the respective financial position of the governmental activities, the business-type activities, each
major fund, and the aggregate remaining fund information of the City of Mt. Shasta, California, as
of June 30, 2012, and the respective changes in financial position, and cash flows, where
applicable, thereof for the year then ended in conformity with accounting principles generally
accepted in the United States of America.

In accordance with Government Auditing Standards, we have also issued our report dated
October 1, 2012, on our consideration of City of Mt. Shasta, California’s internal control over
financial reporting and our tests of its compliance with certain provisions of laws, regulations,
contracts, and grant agreements and other matters. The purpose of that report is to describe the
scope of our testing of internal control over financial reporting and compliance and the results of
testing, and not to provide an opinion on the internal conirol over financial reporting or on
compliance. That report is an integral part of an audit performed in accordance with Government
Auditing Standards and should be considered in assessing the results of our audit.

Accounting principles generally accepted in the United States of America require the budgetary
comparison information on pages 31 through 33 be presented to supplement the basic financial
statements. Such information, although not a part of the basic financial statements, is required
by the Governmental Accounting Standards Board, who considers it to be an essential part of
financial reporting for placing the basic financial statements in an appropriate operational,
economic, or historical context. We have applied certain limited procedures to the required
supplementary information in accordance with auditing standards generally accepted in the
United States of America, which consisted of inquiries of management about the methods of
preparing the information and comparing the information for consistency with management's
responses to our inquiries, the basic financial statements, and other knowledge we obtained
during our audit of the basic financial statements. We do not express an opinion or provide any
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assurance on the information because the limited procedures do not provide us with sufficient
evidence to express an opinion or provide any assurance.

Management has not presented Management's Discussion and Analysis that accounting
principles generally accepted in the United States of America require to be presented to
supplement the basic financial statements. Such missing information, although not a part of the
basic financial statements, is required by the Governmental Accounting Standards Board, who
considers it to be an essential part of financial reporting for placing the basic financial statements
in an appropriate operational, economic, or historical context. Our opinion on the basic financial
statements is not affected by this missing information.

Our audit was conducted for the purpose of forming opinions on the financial statements that
collectively comprise City of Mt. Shasta’s financial statements as a whole. The combining and
individual nonmajor fund financiat statements are presented for purposes of additional analysis
and are not a required part of the financial statements. The combining and individual nonmajor
fund financial statements are the responsibility of management and were derived from and relate
directly to the underlying accounting and other records used to prepare the financial statements.
The information has been subjected to the auditing procedures applied in the audit of the
financial statements and certain additional procedures, including comparing and reconciling such
information directly to the underlying accounting and other records used to prepare the financial
statements or to the financial statements themselves, and other additional procedures in
accordance with auditing standards generally accepted in the United States of America. In our
opinion, the information is fairly stated in all material respects in relation to the financial
statements as a whole.

Au l lo, Goe-biad_k %—Tw,m W

Aiello, Goodrich & Teuscher
An Accountancy Corporation
Mi. Shasta, California
Qctober 1, 2012
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C|ty of N[t Shasta ':' g
Statement of Net Assets SRR
June 30 2012 '

ASSETS
Cur_rent assets : R
‘Cash. and mvestments '

_ .gdebts where appilcable)
__'-"Trade accounts S
coloans i

o :_'Interest e

' --._;Taxes TOT
o -Intergovernmental
: '_Assessments and other _
Total current assets

Capltal assets S
. Non- depreCIable
Depremable net

Total capltal assets net o

- - _T-O.t-‘i‘l _aS-SEtS S

' j'LIABIL[TIES

L -Currentl:abmt{es

o _-.-Accounts payable
- Accrued liabilities -
. -.Dep03|ts ERDETR TR
- Current portzon of compensated absences
~ o Deferred: revenue - -
o Current portion of: iong-term debt _
' Total current Ilabllttues

- :Long—term I[ab[htles

Long—term debt, net of current portlon SRR S
Compensated absences net of current pomon_ S

Other post emptoyment benefit obllgatson
: ' Total iong—term [Eabllltles :

o - ".-To_t_al !_1ab1[1t1_es - :

NET ASSETS % -
- Invested in capltal assets net of related debt _
L Restrlcted _ : '
Unre_stn_ct_ed o

- :_T_ota_% _net _ass_ets_ _ '

'_The accornp_any'i_ng notes are an integral - - o
__part of these financial statements. ~

Governmentai_ B
- Actlwt[e_s_ L

":_:BUSMESS*Type_':._._' s S L .

ActN|t|es

| S s 223017
Recewab!es {net of. allowances for bad o B N SSLU LN

1,040,825
© 1,688 .
S TABBT
378

13,144

$ 2,707,000

Coos4

1,040,825

74851
378,731

2 13.:141'”.:

3,743,263

761001
9,200,205 .

2,751,887

Coamens

8,647,465

6,495,140

994914

9,961,206

13 704 459 3

11,633,265

8,881,378 -

merm

L oAe0128
85126
Ce1224

42539

36,352

-'_53397_'
S B9B3
82942
?514414 L

= *.'330 74"

Sl iy
67,126

gm0
135,030 -

R KA i)

187,180 o

= '1;19?;'53_2__.' i

18815

572547

273,643

1,219,658

859,010

0,805,294

1,452,202
1,787,953

1,406,838

' 2.026,884

7653072
546,471

2,065848

17,458,366 -
1998673

$ 13,045,449

§ 10,226,427

3814837

1§ 23271876

CaE13

©17,847670
18842584 i1

95338

22,364
153,845 - . :
1,493,301




o Tl

 Teegon)

9/8°LLZ'ee § - L2y 9Te Ok ﬁ :

T TIenor _omm.mm@..mw

e T oL o: :E 5097

LSEPPPE 99¢g m S mwm.ﬁmv.w

062'8¢"
PR AN e
FRLO0VG
LLLEOTE ko
682'06F. i

L vEveL:
B AT o B
SRR 4 7 VA5
Rt r VA 0 1 e A
S 68L'08Y

- 99€'6: "

S mEmEQEm _m_ocmcc gsay jo tmn. .
RE ._EmmE" ue aze sejou. m:%._mQEouom al .r

© Buipus-'sjesse joN-
BuluLIBRq ‘SjoSSE 1ON
. ; _ﬂmmw_m .Hmc E..wmc.msu

Emvﬁcmb wcm SanuoARI _Emcmm H=ale Ry
o mmEEmm JUBLISBAY
. BUYO
xE >u:mamouo TR =AY
>tmao._n_
SexXE ._.
1SBNUSASI |BIBUSL)

T 099'818 §

”.___mmm_mmmﬂme

- TII0009 §

g EmEE.mSnm (2101

7#6-00L S COPEE00L = -

000§

- E6E @O@ e

6PE 018 L

mm_w_éom mnb wmmc_m:n [eile] .w

obeulelq

afieqieg .

L lemes:

ieep
:salIAoR adA-sseusng

mm_.téum [eluswUIeAoB [e1o )

e (- X110 R s o LLIGE
- (ege'se) co{egeree) o me - 000G V9'LGY. L 8666
B B 1T ) BT - - 2RSS e 008
ZEL'ESL U gel'esk - " - L 9Z9'9LY
(L98'1po'e) el — L {992rb0'e) - o 099%8l8 o 9eZ'gee’ . Z99'06L 'Y
(ge6'LyY =T e L) - e S N R 2 1 5
pee e L S (eege) . - 0826, 20400k
(gog'zL8). - - R = = 1<) - - S 2EE'6) L 560268
(ggo'6TZ) o me - {eB0'BET) . - R CHTCIR ORI T G80'622
(§B8'ELY) - oo LT (GREIELY) £E1'GL9. T - Lol gr0'erLL
(sgg'og) o (GE9'08) - e __mimm CBbLES

(gegoge’L): e - {ges'o8e L)

(veeve). & - -

s bmee s

L esell
yesie $

CUL00'6Y
2 NE _m$ ﬁ

S 089S L
095808 §

Eov E_E.mco_ uo isasey]
- o Aeqry
uswdopasp AUNWWOYD

mmmgmm _m,;.cmo R Buipiing = Sy{0M dllaNd -

| speod. 9. S]QAU)S - SHOM D1jqNd
co;mbw_EEnm SHIOM D1{qN¢
. “o feresonang
- co;m.nmE_Eum [BlBUBE).
) mm;__.,:om _mEmEEm_.,ow .

T LTSSy SemAROY.
_  Bdhf

- -sseuisng

_mwc.._w.

L [BJUBUNLIBADL) -

TSUOpNAU0D
S bue siuesn:

U SUoRRGEGoD
- puB SISy
Buneted

mmu_?_mw

b 104 mmgmco

51988V 1ON Ul S9BUBLD .
Pue senusiey (asuadx3) 1eN -

S eydey .
T mm::m;mm_ Em._mEn_

Z10208. sunp popuz am;
SOIAOY JO JUSWRIR)S

o EseUSTINJO AN

T




. City of Mt Shasta
. Balance Sheet :

' ' ' Shoand o ' - FRRIE
Reconcmation of Total Governmental Fund Balanceto the StatementofNetAssets GovernmentaIAotlwt:es L
R Govemmental FU!‘IdS; ' Y S

: _June 30 2_012

“Development - ‘Other » o iTotal
Revol\.rlng Loan Governmentat

Sl Commumty
' _'Development

: "G'e.n'eral ~CDBG

e ASSETS: i
- Cashand mvestments

o Recelvables {netof ailowenoe for

bad debts, where appllcable) S

:-'Loans .
- Clnterest i
:Taxes, .TOT_'

* Intergovernmental .
. “Special assessments
R :'.Due from other fends S

Total essets

:.LfABtL[TIES AND FUND BALANCES L :

."Llablhtles -
-Accounts payable
© - Accrued liabilities <
‘Due to other funds .
i Deferred revenue -

L __Fund balance
T -Noospendeb R
- Restricted = SRR
. ’Committed . /"
e -_Unassngned

Fund

CFund.

Fund

Funds

' Governmentel SRR

Funds

" -:--'$ 792 327

231 aos B

74,851
115 034

$ 223 281

" t;G4o,825
D

$121a409 :

935

32,958
13,441

: '_"1,640_,325 e

1,688
74851
378,731

S s aoisade o

$ 013856

36,403

S 230730 8

:35._:_-_'.-4'2,83'2. o

164,945

' §.1265.443 B

s 843

66,663
6136

$ 3074861

$ 160426
L5126

231,608

4539

v ..Totel heb:lztles S

TTTi93.385

AR

©08,237

TTAG9.309

R 5_5_,(_)_0_&) ;

1542310

ST pee
328753

1040825
: 223406 -0

(38 628)

1 205 834

o '-d',-ogs','s_gs_ Cr
452202

603,682 -

a4t o
231,608

Totalfund balance 1,021,083 862 1,264,231 167206 :3,475,46_2'

Tota! llabﬁmes and SR e
S _fun_d b_a__]ance_ $ 1 214 448 $ 1,264,231

$ 230739 $1265443  § 39T4El

Total governrnentai fund ba]ance as above RN 3475452 S

Amounts reported for governmental actlwt]es in the statement of net aseets ere d|fferent because

. .'Cap|tal assets used in governmental aotawttes are notfnanCIaI reeources LT
e and therefore not reported in the balance sheet NS 9,861,206 -

Long term debt is not due and payable in the current pEFIOd and o RTINS
therefore not reported in the balance sheet {185,912)

Compeneated absencee are not due and payabie in the current perlod and . : : L _

B therefore not reported in the balance sheet : ' {100,277) -

E Other post emptoyment benef t obllgatlons are not due and payab[e in the ourrent penod Ll U S

therefore are not repolted on the balance sheet. . L (185,030) .-

' Net aesets of govemmental actlvltles $ 13,045,449 _' - '

; .The eccompenying note_s are anintegral -~ © S R
part of these financial statements, .~~~ B



Caty of Mt Shasta :
: Statement of Revenues, Expenditures and Changes in Fur;d Baiance
- Governmental Funds s
.-For The Year Ended June 30, 2012

_-_Commumt_y : Co_mmunity ol e
LI Development . Development .- Other .- - Toil |
General - CDBG. Revolvi_nQ_Loan_Fpnd Governmental - - - Governmental
“Furd 0 Fund T Fung Funds "~ . " ‘Funds =

"REVENUES : - . : : LI s e :
CPropertytaxes il U 90,789 T e e T g 0,789
. Sales and use taxes - B P ;01,320,771 S L R ULUT,808. _-':1,418,5__7’9_;-
-_Transmntoccupancytax T R 0 TAA e T e T R10.74,
Aszessments 5 S M e e st e aae Y R85
CFranchises R g s T R AL I
" Licenses and permits - BRI CoTohinaers i PR s AT
_:-Intergovernmental revenues e T Ee T 91,828 L e T 40,978 T B13,660
: Chargesfnrserv:ces S .'_"'..-22.1?3 e TR R R PR - R £ :
" Fines, forfeitures and peralfies © 0 s o aaEg o S L s T T ag pg
" * Use of money and property B R AR T T Y R R SUUM2,380 0T amar 9424
Other and administeative " L TEEAT - eaes A2 83,257
' Totalreven_ues_ = ' (T 25888170 391828 . - . 18,843 . - 581588 - . 3580881

EXPENDITURES
: .cnycouncu R O RN ERES I-Y. .- SAR RN SIS G e e T 6,882
"-Gltymanager s MRETY . e L e e 4g BT
_Fmanceandpersonnel S DL AEn219 e e e T
~ City atorpey © 505 T BB e e s g a0e
. Police protection v L T -1+ 3 T R S SO - 1-- SRS ERR [-i- ¥ -
- Public safety dispatching .\t L0 221,088 e L 091 088
-7 Animal fegulation - codeenforcement S " 34,853 NS e RTINS N P RRTEPRE: VX +%: I
“Fire protection T R T tpgg R T L Selt2T8 298,834
“Planning .: B RPN -.'-'-93'_.'263_."-_ T L AL SIS I B T el 83,288
_".Publlcworks admlnlstratlon Lo CUBRTAS. i T R TR
-+ Public works - streets &roads > 0t 360,285 0 TR T e qpgaRd A 640
" Public works - building & grounds Tt 208,087 e T S 05 037
WF'ubhctransportatmn R N SR SR e ~ L LIF0618 U0 T0,818
o Ulnsuranee T g gy T e T T B2080 L
":-Commumtydevelopment T ._115104 S 288,308 U B9l MaT e 404209 T
Clbrary I A L 0007 100,707
_-_Dther _Z IR S TR 91500'- R Sl EEAEE 91’500 -
- 'Bad debt - N S EE ST L B S TABTEBB s UL g ees
' Debtservlce L R T T R
0 Principel T R T R '__' G e e 4730 114,730
:_ ‘Interest ;o L L T s 11,932 071,939
L Totlexpenditures T T 2628701 0 L 288,303 - . . 188,261 - - 480,371 . - 3,555,636

’ "{under}expenditures L R SRS . n (40,0_‘51})_ L 103,525 S -(16_9,41_3) _ CA31,217 T 5,245

-'OTHER FINANCINGSOURCES (USES) A SRR TR T SR : : S
Operatlng fransfersin -5 i o AR BRI 405,392 17,850 7.1 238,001
Operatlngtransfersout e a0y s (105,382) D e D L 31,549) L (238,001)
: Totalo'merﬁnancmg R R R T R R T e

“sources (uges) - ot iU T 493809 © 0T (105,802) U0 105,382 0o (113,609) L

- Excess 6f revenﬁes and 6ther .
- 'sources over (under} expenditures BEE : N R : - S Sl
and otheruses T T 73,615 - {1,867) S e40et) oo 17,518 o 25,245

'-FUNDBALANCE-" S : - ST AT e
Beginning ofthe year = .07 ¢ - St 9AT.A48 Lo . 24,899 1328252 T 1,149,688 0 3,450,217

Endoftheyear . ¢ - oo - .5 1021083 - § 22062 . - $1,264231  § 1167206 § 3475462 - .

_ '_ The gccompanying notes are an integral ) S
part of these financial statements. . - - . SRR §



NSRS Clty of tVlt Shasta . :
Reoonothatlon of the Statement of Revenues Fxpendttures and
- o Changes in Fund Balanoe to the Statement of Actwtttes
. - ‘Governmental Funds "
For The Year Ended June 30 2012

Amount reported for governmentat act vrtles in the statement of acttvtttes

L |s drfferent because

Governmental funds report capltat outlays as expendttures However in the o
: Statement of Activities, the cost of those assets is allocated over their . R
o j'estrmated usefut ltves and reported as depreeratton expense This
is the amount by which depreciation ($757,156) exceeds R

: ._caprtat outiay expense ($49 278) in the current penod R ':_ :__':_ S % "'(707{37..;3) RIS

Repayment of debt pnncrpa[ isan expendtture in the govermental funds but

the repayment reduces Iong-term Irabltltres in the Statement of Net Assets .': ' S : 5_1 ‘14730 X

"'-';;_'Governmental funds do not reportthe tnorease ofOPEB Eiabmties e L
Cooasan expendtture but itis reported In the Statement of Actlvrtles oo (46,868)

| Government funds do not report the change in oompensated absences as e T e
-.revenue or expendlture but |t is reported in the Statement of Actwltles j- R el 4,990

--Zb_han'ge'_ln_:_net__a_ssets,_ governmental actlvmes hE SERInE A '$ (609,781)

The accompanytng notes are an mtegral _
part of thesefmancaal statements SRR TR T - B




ASSETS o
- Qurrent assets: oo
‘Cashand mvestments TR
. Receivables {net of allowances for bad
: . debts, where appllcab!a)
- Trade accounts
Interest :
Tctal current assets

3 Capltal assets
4 Non-deprecmble - A

.~Depreciable, net :. -

: Tctal capltal assets net

To:ai assets e o .

Sk LiAEILITIES

L Current liabilities: - -

--'Accounispayable

-+ Acerued Ilah]lmes
Deposits.

" Current portian ofcompensated absences T

Current portion of long-term debt - RS
: Total current fiabilities . .- . Ry

B Long-term I;abilmes
0 Longd -term debt, net of current portmn

“‘Compensated absences, net of cumrerit portion - -

: ther post emplayment benefit obllgatlnn
Total Iong—te:m Ilabl[ltles

i '_NET ASSETS # :

o dnvested in capital assets nei of related debt

“o7 Restricted 7 .
. _'_Unrestncted -

Total net assets

. The accorhpénying noté_s a'lre'an integral
‘part of these financial staterments, - - .-

g -""2,947'.'807

“City of Mt. Shasta -,

* Statement of Net Assets
*. . Proprietary Funds ..

" June 30,2012

" Sewer

CWater <

CU$ 1436925

4275

1,220

§ 936,772

Cganie
ep

..231'537. =

3434
IRRANET: Y

Garbage -

CG1,856 ¢

Total

... Enterprise .~

Drainage

§ -Funds_'

$ 2707080 0

: ; 1'42,5'13 :

52,420 T

Ciager
Y 518,764

967,680 -

208,076 -
6,463,662

IR ER

" Bea08g

BT

233,913
“8,647 485

664,039 -

1,544,701

Ciageriat

(6,672 638

20,642

6,838 L

7,545

TS 7T T RS

115,569
30,774

18855
Cmoets
78404

766,668

A1E3BEE

63,807

. 5953 |

204z

L4114

30,774 1

38,063

135,183 -

SAT0

9481

8,703

-'*i 197'532 NS
4541

. '63;1 SRR

187,180 . ;

CAeTsaR

ST T
48,815

TA1251

—bal

LU agaid

1,207,776

1342950

“qago0

. '55.5.

TA544701
Claray1a

1,129,393 L

'5,:_':44,'332
231,072
615,955

291258 "

L7 41,686
60,278

© 664,089

1406838

76530720

BABATY

2026884 1

$ 6291 359 :

g oponiosg

$ .Z

766,003

% 102647

2284 70

BEBLATE.

1210658 .




.REVENUES
Userfees and charges

: 'OPERATING EXPENSES
-Cost of power and water T L
. Maintenance, operations and admmlstrabon .
Depremanon and amortization .. - :
Total operatlng expenses

Opera:mg mcome {Ioss)

L _GTHER RT—.‘VENUES (EXPENSE51
]ntergovemmental revenues k
nterest eamed )
Interest expense © - .'
; Total ot.her revenues (expenses)

. .' Change |n net assets e

B NI“:'T ASSETS
: Beglnnlng ofthe year s

End cfthe year

- The accompanying notes are an lntegral
part of these financial statements

: Cxty of Mi. Shasta ’
Statement of Revenues, Expenses and Changes in Net Assets
- ’Proprietary Funds R
For‘l‘he Year Ended June 30, 2012 o

" Total -

Enterprise ... L

" Water Sewer

569758 § | 854348 -

Garbage

457,615

Drainage

$ 24572

_ Funds

$ 1,908,203

EX R
©344,129

) 481,668
e4,377 00

o147

233,031 -

" 497,098

13,100

S22’

S 400,267
1,336,895 -
. 319,719

_AT6EZE - 815846

457,998

35411

TUTiTes.ea

: 35502

153'132 - N

'4923 ST
.'{44,468) °

3,230 -

: '(46,'3'35_) ;

5000 R

. 857

o '(10,839) :

._.355 i

T o2

CAUE080 5

ie3ee
‘(ada88)

4 923

155055' PRy

2, 789 752

(@1,238) .

' 5294095

" '.(2.,7_36)_ et

5857 T "

20

10,483)

me T

“080

3 $ 2947807 $ 6291 359 )

255784

291,258

776,486 .

1016,197 -

S0

“ g 766,008

_$ 10228427 -

(B0A6Z) B




: CASH FLOWS FROM OPERATING ACTIVIT[ES
."Receipts from custcmers o
Payments to suppliers . :
“ ?ayments onbehalf of employees e
: Net cash prowded (used) by operatlng aG’tIVItIES

-CASH FLUWS FROM NON CAPITAL
- FINANCING ACTIVITIES -
Intergcvemrnenta% revenues

- Principal payments on debt
Interest payments an debt -

. CASH FLOWS FROM INVESTLNG AGTIVIT]ES
Purchase of fixed assels © :
SR Interest Income received -
Net cash prowded (used) by mvesﬂng acts\ntles

: .'_Net_ increa_se_(decrea_se) in_ _cas_h. R .

:'.CASH RERINE )
: Segmnmguftheyear RS

Endoftheyear LR

: .3.RBCOnCl|latIUI‘| Df operatmg zncorne (Ioss) te cash
-'provided (used) by opera’ﬁng actmtles )
- ‘Operating income (loss} - !

i Adiustments to reconcile operatlrlg |ncume (loss) to - :

-cash provided (used) by operatmg activities: :
“‘Depreciation and amortization : L .
.- {increase) decrease in acccums recewable '
L ncrease (decrease) it accounts payable .
‘Increase (decrease) In accrued llabs lities - -
‘Increase (decrease) in depcszts
~Increase (decrease) in compensated absences
.!ncrease (decrease) in OBEB Ezabrlrty

“The accompanying notes are an integrat
part of these financial statements.

S : CASH FLOWS FROM CAPITAL AND RELATED F!NANCING ACTNIT]ES

Net caeh provtded (used) by caprtaf and reiated f nancmg acﬂvmes = -

Net cash prov:ded (used) by operanng actmtles .' o

" City of M. Shasia .~ .
Statement of Cash Flows

For The Year Ended June 30,2012 ;
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o Clty of M. Shasta
Statement of Fldumary Assets and Llablhtles
e .- Agency Funds :
June 30 2012

Beautiﬂcatlon _Pub[.i_c.Wo_fks s 5 Total
: _Endowment . Reimbursable .-~ Agency g
Fund CFund: . Funds

- CASSETS
'Currentassets e R T L R T s e
 Cash and investments - BT R '3.,932._'-'. $ 18101 . $.22083
‘‘Receivables (netofallowancesforbad S s e
: debts where appllcable) EEN L e
“Rental BERE R DRI 128_.-_'--"-:_'_. Stim 128
Interest S BT A R
h Tota! assets e . T -4115 g 80 g 22,216

i '.:-LIABILITIES T D L T L T LR
Agencyobl:gatlons Coow 8 ams 8 18101 22218

: The accompanylng notes are an mtegraE part of these _'
fmancna! statements S _' ‘12
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Cityof Mt, Shasta =~
Notes To The Financra] Statements vl
June 30 20‘12

i NOTE 1 SUMMARY OF SIGNIFICANT Accounrme POL_ICIES S e

A Reportmq Entrty

2 ':-‘?{The Crty of Mt Shasta Cahfornta (hereafter “the Clty ) operates under Caty Manager ' 'C|ty Councrl form of.-_
: .j'ij_'government and provrdes the following services: pubhc safety, ‘streets and roads, water; sewer, sanrtatlon'_-_ o

foand dramage publlc |mprovements pEannlng and zonlng, _and generaE admrnlstratrve ser\nces

: "j.:.'-The accountmg poE|C|es of the. Ctty conform to. accountrng prlnclp!es generatiy accepted in the Unlted S

: ---.:States of ‘America as appllcable to governmentaE enttties The fol]owrng 15 a summary of the more _3 5 S

o ."_The Clty apphes aII reEevant Governmenta! Accountlng Standards Board (GASB) pronouncements The__'-'_-:-' S

-.'enterprrselpropnetary fuind ‘types ‘apply Financial Accounting Standards Board (FASB) pronouncements .
iand. Accounting Principles Board (APB) Opinions issued .on or before November 30, 1989, unless those B
R '.pronouncements conﬂlct wrth or contradict GASB pronouncements tn whtch case GASB prevalls

" .-""..The f nancral statements of the Clty rnclude all of the fmancral act:wtles of the Clty ln evatuatlng how to:': e

_:'.;'_-_-.';;def ne: ‘the City, ‘for financial’ reporting purposes, management has. considered all potenttat component .- .
- units, The decision {o. mclude a potential, component unit in the reporting entity was made by applying the | -

.'-'cntena set forth in GAAP. The basrc ‘but not the. only cnterton for. mcludlng a potentsal component unit -

' -_-.W|th|n the: reportlng entlty is. the governing bodys ability. to exercise . oversrght responsﬂalhty ‘The most '.: SRy
S _'_.'___S|gnrf|cant manifestation of thls ability is. flnancral tnterdependency Other mamfestatlons ‘of the abrlrty fo i
- exercise oversight responsrbihty include, ‘but are. not limited to, the selection ‘of governing authority, the ..o -

designation of management, the. abltlty to srgnrfrcantly influence, operahons and accountabt[lty for- frscal

:_'B Basrs of Presentatlon S

i .:"_:_::Government-W|de Flnancla! Statements

i ".:'ﬁ.'__:"matters “The other criterion used to evaluate potential component units for inclusion or exclusion from the - g it
L _._'-reportlng entity is the existence of spemal fi nancmg relationships, regardless of whether the City is ableto *

By exercise oversrght responsrbthtles Based upon the apptlcatron of these crttena the Clty does not have L

: any com ponent unlts

= The statement of net assets and statement of actlwt:es tnclude the fmancaal actl\ntles of the overatl }'f : ST
RS _government except for ftducrary activities. 'Eliminations have been made to minimize the double counting™ <

' . of internal - activities. . : These - statements distinguish “betweenthe governmental and ‘busingss-type "
i _-actwlt:es of the Ctty Governmental actl\rlties are reported separate[y from busrness-type actlvrtles (such AT
: _';*-as water sewer garbage and dralnage) _ B : -

"-The statement of actl\ntres presents a companson between d:rect expenses and program revenues for "

‘each different tdentrf:able activity of the City's busrness~type activities and for each function of the City's .-
= governmental activities.' ' Direct expenses are those that are . specrftcally assocrated with - ‘program or ..
“function and therefore are clearly |dent|f1able toa particular function.” Program revenues snclude charges -+ .

. -'paid by recipients of goods and services offered by the program, ‘and_grants and contnbuttons that are .-

‘restricted to meetzng the operatlonal or capital requrrements ofa partlcutar program. Re\renues that are -

s ;.j_'not classrfred as program revenues are presented mstead as general revenues.

._ .:-'When both restrrcted and unrestncted net assets are available restncted resources are depleted f" rst '
B :"-_before the unrestncted resources are used : S -

| '.';""Fund Fmancral Statements
L :Fund frnanmal statements of the C;ty are. organrzed tnto funds eaoh of WhIGh is conS|dered to be a

: . separate accounting entity.- ‘Each fund is accounted for by providing a _sep_arate set of self-balancing -



'. 'Cityofl'\!lt' Shasta = G
Notes To The Financial Statements G
: June30 2012 i

gl 'NOTE 1 SUMMARY o;= SIGNtFiCANT ACCOUNTING POLIC!ES (Contmued)

f.._.-'_'accounts that constttute rts assets Ilabihtres fund equrty, revenues and expend:tures/expenses Funds -

i ptaced on major funds wrthrn the governmentat and proprretary categones A fund rs consrdered major rf; B

& __3 it i is the pnmary operatmg fund of the Crty or meets the foltowrng cntena

e Totat assets lrabrlrtres ‘revenues . or expendrture/expenses of that. mdwrdual governmental or enterpnse'-f S
i .fund are at teast 10 percent of the correspond:ng total for alt funds of that category type and HORNE

5 j_"fTotat assets llabrhtres revenues or expenditures!expenses for the lndlvldual governmenta! or. enterpnse '

B R & fund are at teast5 percent of the correSpond;ng total for atl governmental and enterprrse funds combmed -

"The tunds of the Clty are descnbed below D .' :

'_'Major Governmenta] Funds

...':.-'j-The General Fund is the general operatlng fund of the Clty It 1s used to account for aII f nancla[ S

resources except those requrred to be accounted for in another fund

L :'._Commumtv Deve!opment Block Grant Fund Accounts for. the fnancrng of home rehabllrtatron JOb RS
' "-:_'creatron -and retention,” communlty public works -and planning activities ‘to. support community and oo

2 '} _economrc development as. ﬁnanced by monres passed through the State by the federa] government

_"CDBG Ioans and recogn:zes Ioan batances - TS H

B ::'-.Major Propnetary Funds

" “The Communit Develo ment _Block Grant RLF CDBG RLF": Accounts for the payments of prev10us'- o

' ':'.'-The Enterpnse Funds (Water Sewer Garbage and Drarnage) are used to account for operat|ons that are

' financed.and - operated :in_a manner similar. to.a private business’ enterpnse where ‘the .intent of the-3 R

:':"_-_-governlng body is that the costs (expenses) of provrdsng goods or ‘services o the general publlc ona :_.': .
_continuing basis be financed or recovered primarily through user: charges or: where the governing body: DI

" has decided that periodic determination ‘of Tevenues earned, “expenses incurred, and/or net income is . S
o }:_appropnate for capltal mamtenance pubhc polrcy, management control accountabrlrty, _or other purposes RSN

gan The Water Fund Establrshed to account for the operatrons of the Crtys water utrhty, a self—supportlng' S
."acttvrty WhICh renders a serwce cn a user charge bas:s to resrdents and busrnesses wrthrn the Clty

S :;'jThe Sewer Fund Estabushed to account for the operatrons of. the Crtys sewer utrhty, a self—supportmg R

- _ actrvrty whrch renders a servrce on a user charge basrs to resrdents and busrnesses wrthm the Caty

The Garbage Fund Establrshed to account for the operatrons of the Crtys garbage utrlrty,_ a se[f._'_'-'_'_ o :
RS supportrng actrvrty whlch renders a servlce ona: user charge basrs to resrdents and busrnesses wrthm the oo

"-:.':-'.fThe Dramaqe Fund Estabtrshed to account for the operauons of the Crty’s drarnage utthty, a setf |

‘supporting actrvrty whlch renders service on a user charge ba3|s to resrdents and busmesses wrthrn the R

.' 3 _._Crty

".Addttronally, _the Crty reports the followrng non major funds

' '_ -:Busmess Imnrovement Fund Accounts for proceeds from specrat busmess |mprovement area tax funded
s through downtown Clty busrnesses that prrmanly provrdes parkmg :




o -?fund

Clty of lVlt Shasta :
~‘Notes To The Flnanclal Statements
June 30 2012

& .'.'NOTE 1 SUMMARY OF SiGNIFICANT ACCOUNTING POLICIES (Contlnuedl

e Frre Assessment Fund Establlshed to account for flre suppresslon eqmpment acqursutron as flnanced by '.;f L
fire suppressmn assessments Ievred on property owners as well as from monres provrded by the general SR ::-’i' '

[ ;__'f"-Develogment tmgact Fund Establrshed to account for the cotlectron of |mpact fees that are tc ensure that L

- “new development projects contribute their share to the orderly development of. rnfrastructure necessary to R s
PR -'accommodate the antrcrpated growth of the commumty T S . : :

Lccal Transgortatron Fund Establlshed to account for the constructlon and marntenance of the streets_'- gl

“and roads of the City, as well as to-provide ‘mass transit, as flnanced from “Transportat:on Development TR
- .;-Act” 'monles passed through the County of Srskryou by the State AL S

.Z:Transnortatlon Prolect Fund Establ:shed to account for transportatron pro;ects funded through various -_: .
- funding 'sources. In the current year thrs fund is recogmzmg the Safe Routes to School and B:cyclrng e
' _.-._Transportatlon prolects : Sy . o _ S .

--'COPS Fund Accounts for State publlc safety grant funded through the State of Calrfornla E T

. ."":-'-:':Communltv Publrc Safetv Enhancement Fund Accounts for the communlty enhancement program whrch-_'_' S
. -contnbutes to publrc safety whlch is run through the polrce department and funded from publrc donatlons o

- ":'-:"'_Gas Tax Fund Establrshed to account for the constructron and marntenance of the streets and roads of'_"".. . '

G the C|ty as flnanced by. gas taxes received from the State.

:Spnnthil Assessment and Redemptron Funds Accounts for sewer. marn lrne trunk extensron funded by ST
-'-'.-_;.-_;Epmpertyowners TR 5 L o - T

: i ."Specrat Pro;ects Grant Fund Establlshed to account for the envrronrnental assessments of Brownfreld R
'--j-.'.Srtes funded thrcugh theU S Envrronmental Protectron Agency - et SRR "

Lrbrary Fund Establ:shed to account for the operatron of the Citys I_.rbrary wh;ch |s funded through an o
;addrttonal 25% sales tax on sales wrthrn the crtyllrnlts of Mt Shasta SERERR R Lo

3' Other Sbeclal Revenue Fund lncludes actr\nty In the Beautrfrcatron Prolects FEMA and Frre Tralnrng

R funds

. .j-'__Agency Funds Accounts for assets held by the Crty as a trustee or. as an agent for lndlvrduals or other'

government units. Agency funds are custodial in- nature -and do not’ involve ‘measurement of results of -

‘operations. Such funds: have no. equity accounts since all assets are due to individuals or entities at some -

- future time. The City has two funds that are agency. funds. The Beautification Endowment Fund accounts -
" “for donations from thepublic for city wide beautification pro;ects The Publrc Works Relmbursable Fund_ C
' _-__ﬁaccounts for dep051ts from clty re5|dents for future publrc works prolects S

' C Measurement Fccus and Basrs of Accountrnq

'_'-_Measurement focus 1s a term used to descnbe “whlch" transactrons are recorded within the vanous.f DL
~ v financial statements. ‘Basis of accountrng refers to when transactmns are recorded regardless of the SRR
i measurement focus applred : R E .



' 2=_'i_'lVleasurement Focus

..:BaSlS of Accountmg

Clty of Mt Shasta 3. ': o
Notes To The Fmanctal Statements '
June 30 2012 RPN

'-'j;'._NOTE 1 SUMMARY OF SIGNIFICANT Accounrmc Poucuss (Contmued)

'-";:'In the govemment—wnde statements both govemmental and busmess-type actlvrtles are presented usmg

" the ‘economic resources measurement focus ‘as defined -below. In the fund- financial statements, the =

current flnanctal resources measurement focus or. the economlc resources measurement focus s used as : S
_:-._':appropnate : S : . e . HHEN s (58 .

: '...All governmental funds utlllze a current fmancral resources measurement focus Onty current fi nancral PSRRI

o ~ assets and liabilities are generally included on their balance sheets.  Their operating statements present - PRt
““resources.and uses of available. spendable financial resources durlng a_given: period. ‘These funds use

fund balance as thelr measure of avaﬂable spendable ftnancral resources. at the end of the year

:f S 'Alt propnetary (enterpnse) funds utlllze an. econom|c resources measurement focus The accountlng SR _' e
“ objectives of this ' measurement focus are the. determination of operating income, changes in.net assets .

“{or cost. recovery), financial-position, and cash flows,  All assets and.liabilities (whether cumrent or

'--'f__.'-'noncurrent) assocrated wrth therr actrvrt|es are reported Propnetary fund eQUrty |s classnfled asa net;-‘ S
"-'f'_-asset SR LD e SR S BRI SRR

3 .:.’"_'..':Frdumary (agency) funds are. not lnvolved 1n the measurement of resutts cf operatrons therefore '_ L
L -.measurement focus |s not appllcable to them - - : R

':f_In the government~wrde statements both governmentat and busrness type actlvrtres are presented usrng RN RN
Cothe accrual basis. of: accountlng Under the accrual basis of: acccuntrng, revenues are’ recognlzed when /ot
PSR -'-earned and expenses are recorded ‘when’ the llabrltty is incurred or economic asset used: Revenues, =

. expenses, gains, losses, assets, and.liabilities resultrng from exchange and exchange t]ke transactrons"-'-'._f RUSE

' __are recogntzed when the exchange takes place

. "i'-'ln the fund fmancual statements governmental and agency funds are presented on the modrtred accrualt'..-' -
. basis of accounting.” Under ‘the ‘modified ‘accrual basis of ‘accounting, revenues are recogmzed ‘when

o “-*'measurable and available. Measurable means knowmg or.being able to reasonably esttmate the amount. .~

R ‘Available .means. collectlble within ‘the current: period or within ‘60 days after year end Expendrtures'x s
PR -:(mcludlng capltal outlays) are. recorded when the re!ated fund llablllty is lncurred o L

- _;All propnetary funds utlllze the accrual basrs of accountmg, as descnbed above

' '--iD Assets Lrabllltles Net Assets or Fund Equ|tv

.-:-_Cash and Cash Equrvalents

' '-5"_-For purposes of the statement of cash flows the Clty consrders as cash equwalents all hzghly l|qutd .'

S -_"':tnvestments wrth a maturlty at the date of purchase of three months or Eess

' Investm ents

s '-The Clty is a voluntary partrc:pant in the Cahfornla Local Agency Investment Fund ( LAlF”) LAEF is an

external investment pool through. which local governments may pool investments. . Investments in LAIF. .~ (e

' .:_'are highly llqurd as. deposlts can be converted to cash within 24 hours without the Ioss of rnterest “The

“fair value .of -the City's  portion of LAIF is the same as its value of the pool shares The regulatory o '

S 0versrght of LAIF rests wrth the Local Agency Investment Board
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G Clty of Mt Shasta B
L Notes To The Financial Statements S
: ..}une 30 2012 '

o '_'_-.NOTE 1 SUMMARY OF SIGNiFtCANT ACCOUNTING POLICIES (Contlnued)

':-'_'tn the fund ftnanmal statements materlal recelvables in governmenta! funds are. the same as those |n the o

"--_.government-w:de statements, ‘since they are ‘both measurable and -available. ~ Interest earnings are’

-.;3__._'recorded when earned only if ‘paid within 60 days since they would be: consrdered both measurable and : | IR
g-avallable Proprtetary fund material recetvabtes consist .of - all revenues: eamed at year-end but. not yet-;-.'-'_- B
- received.” Allowances for uncollectible accounts receivable are based on historical trends, periodic aging .

L '_'of accounts rece:vabte and management 5 detalled anatysns of the composltlon of accounts recelvable g

el _.'Capltal Assets

Property Taxes

' The County of Slsktyou assesses bllls and col]ects property taxes for- the Clty Assessed values are T

1'_'-;determtned annually by.the Siskiyou County - Assessor as of January 1,and become :a lien on such-

" property January 1. Taxes are due November 1 and. February 1-(secured),:and July 1 (unsecured) ‘and b
. :are delinquent:if-not_paid: by December-10 and April 10 (secured), -and August 31 (unsecured). - The..:

~‘County is permitted by the State Constttutton (Article XII1-A) to levy taxes at 1% of the full market valueof = sl

“the’ property {at the time of purchase) and can increase a. propertys assessed: valuation by reappra;sa]: S

S 'due to new construction, change in ownershlp, or by increase in fair market value not to exceed a 2% R
o each year Property iaxes: col]ected by.the County on behalf of the. Clty but not. remttted to the Ctty by S
June 30 are aocrued in revenue and mcluded In accounts recewable : T R

__'.;Interfund Recelvables and Payables

o ':Durlng the course of operat;ons numerous transactlons oceur. between mdtwdua! funds that may result in.

amounts ' owed -between funds. -~ These ‘may include ‘amounts’ relating to. goods and -services type
. f'-‘transact:ons ‘and interfund ioans Long-term tntertund Ioans__are shown as advances to or advances from T

5 ._Eother funds in the government—w:de fmancsal statements

::':-_ZThe accountmg treatment over prope!'ty plant eqUapment and mfrastructure assets (capttal assetS)_'.."'"" CU

B - depends on whether the assets are used in governmental fund. operattons or proprletary fund operatlons-_'-'. :.

i '-and whether they are reported in the govemment—wnde or. fund fananctal statements

o the government-Wtde ﬂnanmal statements property, ptant equtpment and 1nfrastructure assets are-' S

““accounted for as capital assets. Al capital assets ‘are valued at historical cost or estimated historical cost .-

o if actual historical cost is.not available, ‘except donated capltaE assets are reoorded at their estimated fair . :: .-

- market value at the date of donatlon Items with a cost of $5 000 or:more are accounted for as capital‘_. S
- .assets. S I e SR _ PN

__'.-_':':j-f_Deprematlon cf aI! exhaustlble capltat assets is: recorded as an altocated expense in the Statement of . L
- “Activities, with. accumulated .depreciation ‘reflected in. the ‘Statement of Net Assets. " Deprematlon IS SN RN

T f-prowded over the assets estlmated useful ttves usmg the stratght~!me method of deprec;atlon

: : -."The range of esttmated usefu] trves by type of asset is as follows

.-"._-:Ut:tltyptants - o .: S ﬁ"_'ftoSOy_ea_rs o

- Buildings and tmprovements o BtoB35years. i
.. “Equipment, furmshmgs and vehlcles o 3to3Byears s
g '_-_-:Infrastructure oo 10tod0years




Clty of Nit Shasta ;._: T o
Notes To The Financial Statements
: June 30 201 2

S ‘;fNOTE 1 SUMMARY OF SIGNIFICANT ACCOUNTING POLIC[ES (Contlnuedl

-"".In the fund flnanc;al statements capital assets used in governmental fund operattons are accounted for L

' as capital outlay. expenditures of the, governmental fund upon ‘acquisition. - Capital ‘assets. used : in.

i .:;:-propnetary fund operatlons are accounted for the same as |n the government—wnde statements R

o E'-.Deferred Revenue

o '.j ' 'advance by the Cttys customers

S 'Vacatton and accrued compensatory time off pay Is s vested to the employees as it accrues nd s payabte R
L _'-j{__upon separation.of service. “Sick leave does not vest to the: employees and is paid-only when ‘sick leave - -
“Lis taken.t Therefore,: onty vacation. and accrued: compensatory ime cff pay has been accrued in.the .

'{'.;':accompanymg financial statements. However, ‘if material, a liability is. recognized for that. portion. of:-"if'. S

- i accumulated slck teave beneﬁts that |t is estlmated vwll be taken as termlnal Ieave" prlor to retlrement

e -:"3-'Deferred revenue consrsts of publlc works reimbursables parklng tees and busrness l|censes pald in ':.:'- S

h ':.;_.Eqmty CIassnflcahons

v ln the government-wnde f nanmal statements equrty is classrfted as net assets and disp]ayed as follows

. _':Invested in: cap|tat assets net of related debt Whlch consrsts of capltal assets net of accumu[ated :

depreciation and reduced by any outstanding balances ‘of bonds, mortgages, notes, or other. borrowmgs

B i .that are attnbutable to the acqmsation constructlon or. tmprovements of those assets

"-'”through constltutlonal prowsmns or enablmg Ieglslatlon

'.'.'.-'_Restrlcted net assets whrch consrsts of net assets with constra:nts placed on the use: erther by external _ _
" “groups ‘such ‘as creditors, grantors contributors, ‘or Iaws or regulatrons or other governments or. by law__'_-' BT

REo Unrestrlcted net assets WhtCh conSIsts of al. other net assets that do nct meet the det" n:t:on of restncted L
Leer mvested |n caprtal assets net of. related debt B 3 SR e

: '._:__:Fund Balance Classmcatlons

: The governmental fund f;nanctat statements present fund balances basect on classnt“ cattons that compnse"' :
ca hrerarchy that is based pnmanly on the extent to: which the City is bound to *honor ‘constraints on the -

specific. purpose -for. which ‘amounts 'in"the..respective governmental funds -can be Spent The '

: '.classrﬂcatlons used in the governmental fund flnan0|al statements are as follows

Nonsgendable ThlS classrtrcahon mcludes amounts that cannot be spent because they are

. either (a). Iegally or contractually requrred to be malntamed intact or (b) not in spendable form N

""':'Restncted Th1s class:frcatron mcludes amounts for wh:ch constramts have been p]aced on .

; the use of the resources either () externally imposed. by creditors (such as a debt covenant), -~ S
'.' __grantors “contributors, or laws or: regulation. of other governments or (b) 1mposed by Iaw RIS

S _---through constltutlonal provnsmns or enablmg Iegtslatlon

E ':"Ccrnmltted Thrs classmcation mcludes amounts that ¢ can be used only for spec:ﬂc purposes :

-~ pursuant to constralnts tmposed by formal -action of the Clty Council. These .amounts cannot - e

- be used for-any other purpose unless. the. C:ty Council temoves or changes. the specified use -

" by taking the .same type ‘of ‘action {ordinance or: resolution) that was employed when- the - S

N ._'funds were |mt|ally commltted ThlS c!assmcatron also mcludes contractual obhgattons AL



E Revenues, Exgendrtures and Exgenses : '_ T

. : Crty of l\/it Shasta : s
Notes To The Financial Statements -
i June30 2012 S

NOTE 1 SUMMARY OF SIGNIFICANT ACCOUNT!NG POLICIES (Contlnued)

-.: _.--Assgned Th|s classrflcatlon mcludes amounts that are constralned by the Cltys mtent fo. be o EEIIRR
“used fora specrf;c purpose but ‘are ‘neither. restricted nor.committed. This “intent can be .

; '-'expressed by the City Council or: through the. Clty Council. delegatlon of this_ responstbihty o

'-.';the Ctty Manager through ‘the - ‘budgetary process. This - classification “also - lncludes the |

NS :-rematning pos:t[ve fund balance for all governmental funds except the General Fund

"_Unasssgned Thls class:flcatlon includes residual fund balance for the General Fund The o

"'_-:-unassrgned classification - also ..includes : negative . residual -fund - balance ‘of -any other.__.

I ::_'.governmental fund that cannot be elrmmated by offsettmg of Assrgned fund balance amounts : g S

i "_'Operatlng Revenues and Expenses

"'3-Operat|ng revenues and expenses for propnetary funds are those that result from prov1d[ng serwces and'_- i

- producing and delrvenng goods and/or services. |t also includes all revenues and expenses not related to L
Nt '_;caprtal and related fmancrng, noncapltal fsnancrng, _or mvestrng actlwtles :; :

S ExpendituresIExpenses

S ;'- "In the government—w1de fmanclal statements expenses are classrfled by functlon for both governmental__" : Koy
REERN -and busmess type actl\ntles ' A T R S : SRR

In the fund fmanc1at statements expenditures are cIasstfzed by character (current debt service or capltal : '_ - R
PRCI .:outlay) for governmental funds and by operatlng or nonoperatlng classrfrcatlons for propnetary funds. : o

i In the fund flnanmal statements governmental funds report expencfltures of frnancral resources': SR BTN

i Propnetary funds report expenses re!atmg to use of economic resources.

F Esttmates

X1 .'-':'The preparatlon of basrc l" nanc1al statements in conformlty W|th accountrng pnncrples generally accepted i
"%"in the United States of America requires.management to make estimates and assumptions that: affect__ -

o 'certarn reported amounts and drsclosures Accordlngly, actual results cou!d d|fferfrom those estlmates

| .:..'; _G_.. BUdget

8 :-_f_;_.The City adopts an annual budget for the flscal year commenclng the followrng July 1 Budgets are

adopted on a basis consistent ‘with generally accepted accounting principles. - The level of control (the -

" level at which expendrtures may not exceed budget) is the fund. Unused appropnatlons Eapse at the end_

s :of the flscal year The Crty does not use: encumbrance accountlng

S :'-_NOTE 2 CAS!—! AND INVESTMENTS

The Ctty follows the practlce of pooling cash of all funds unless the funds are requrred by law debt -
" covenant or other instrument to be held in a separate account. ‘Interest income on pooled cash invested .

-is allocated quarterly_ to the vanous funds based on the same proportlon that such funds bear fo the total e

e momes rnvested



"City of Mt. Shasta
Notes To The Financial. Statements :
June 30 2012 Z T

NOTE 2 CASH AND INVESTMENTS (Contmued)

Cash and rnvestments as of Jurre 30 2012 are oiassrfled rn the aooompanyrng fmanolal statements as
follows' B IR s :

StatementofNetAssets R LT 4,94:1.,'_107- S

| Siamentl Do Aosoe oy L'ab'""*ﬁés chooo Togbes o
: Total cash and mvestments : M R
CO“SIS’ﬁng OﬂhefOHDWlng D Rt
“Cash on-hand - S A g e
 Demmet it fnencial insitutions o smae0

= ;_'-'f:-:-':'_Investments Authonzed

. ';:.The Crty manages |ts pooled 1dle cash anvestments under the gu:de]lnes of the State of Calrfornra'__-'-"-_
.. Government Code Sectron 53601 which. speclﬂoally authorizes investments in the followmg instruments: o e
s treasury bills, treasury notes federal agency securities, bankers’: acoeptances nonnegotaable certificates LT
-Z--_.'.'of deposit, commermai paper negotrable certlfcates of deposrt and - repurohase agreements All_;:'_ S '

_'.f-"Dlsclosure Relatlng to Interest Rate RlSk

interest rate rrsk is. the rrsk that changes in market rates w1ii adversely affect the fatr value of an_.__ R T
Eha ';{rnvestrnent Generally, the longer the maturity, of an: rnvestment the greater. the sensrtlvrty of its fair- value
= in market interest rates. ‘As of year end, the wesghted average matunty for LAlF was. 268 days The cost-"

Sof mvestment approxrmates farr market value -. . . : : '

e Drsclosure Relatrng to Credrt Rlsk

'Generally, credrt rrsk is the nsk that an: |ssuer :f an mvestment w:ll not fuif:il rts obllgatron to the holder of : i
- the investment. Thrs is-measured by the assrgnment of a ratmg by a natronal]y recogmzed statrstrcal'--. DR
"':ratrng organizatlon LA!F does not have such a ratrng : -

5 "_;_._Concentratlon of Credrt R|sk

j-f._The mvestment polloy of the C;ty oontarns no hmrtat:on on the amount that can be mvested in any one BRI
__lssuer beyond that stlpulated by the Callfornra Government Code. - There are no mvestments in any one .;.-:_ LR
P _lssuer that represent 5 peroent or more of tota] Crty mvestments or reportrng unrt s

B 'Custod|a1 Credlt Rrsk

S The Californ;a Government Code requrres Calrfornla banks and savrngs and ioan assocratlons to secure a ool
o] Cltys deposrts by. pledgrng government secuntles with:a value of 110% of a Cltys ‘deposits. . California =
- Jlaw: also -allows financial ‘institutions to secure a City's deposits by pledging first :trust deed mortgage' .
s Z___notes having a value of 150% of a Crtys total depos;ts ' The City Treasurer-may. waive the -collateral *:
* .. requirement for deposits that are fully insured up to $250,000 by the FDIC. The collateral for deposrts me
-+ federal and state chartered banks is.held in safekeepmg by an authorized Agent of Depository recognized - o
- by the State of Calrfornra ‘Department of Banking. . ‘The collateral for deposits with savings andloan = . @
_associations s generally held in. safekeepmg ‘by ‘the Federal 'Home Loan Bank in . San. Francisco,
L 'Caln‘orma as an Agent of Deposrtory These seourrtles are physscal]y held in an undrwded pool for all

= 20 >



Ctty of Mt Shasta :
Notes To The Financial. Statements
: June 30 2012 '

:_'N'orE 2 o CASH AND INVESTMENTS rContmuec_u

i Cal;fornra pub!rc agency deposrtors Under Govemment Code Sectron 53655 the placement of securrtres :

B C_alifornra Agents of Deposrtory are consrdered to be he[d for and |n the name of the Iocal governmental i
.agency - RERDEAE RERTREE DEEE L : _

:book balance of $388 930 because of outstandmg checks
_::NOTE 3 - RECEIVABLES i o

' :The fcllowmg rs the composrtron of Ioans recervable at June 30 2012

CDBG RLF
Mortgageloans o $ -1,0.4_0,.8.25 o
Lessallowanceforbaddebts e B
Totai SR $ 1040 825

' :_Of the Ioan batance above $T4 61 5 is fcr a Ioan to a famrty member of a crty employee

‘by a bank or savings and foan association with an “Agent of Deposrtory‘ has the effect of perfecting. the PRI S
--.';_:securrty interest 'in‘'the ‘name of the ‘Jocal’ governrnenta[ agency Accordrngly, all collateral -held by - '

- '_The Cltys baEance in banks was $456 036 ai] of whrch was covered by t’ederal deposﬂory msurance or. : S
the. collateral requirements -discussed in the precedrng paragraph The bank balance dn’ters from the_ St

;Durrng the year ended June 30 2012 the Crty wrote off two uncollectrble Ioans in the amount of $187 866

. via bad debt expense.: The Ioans were wrrtten off because the busrnesses closed and the collateral on-
'--"'_:'_':the !oans areno ]ongervalrd B R ey :

o '_?’_'-:_NOTE 4 DUE TO I DUE FROM OTHER FUNDS AND OPERATING TRANSFERS !N! _y_z 5

'._'-.'.:']":The fellowrng |s a summary of the 1nterfund recervabtes and payabtes at June 30 2012

Recervable F‘ayable
:-.Genera{ Fund SADTEARN :'; $ 231 608 s _ STV FER
Transportatlon ProtectFund s 11,663 SRRUAT
:Buslness Improvement Fund . - DR _:_'55,00.(} :
. CDBG Fund . Sl ieams
- Total - o s 231,608 § 231,608

. -The General Fund recervabtes cons:st of a parkrng Iot ]ean te the Busrness lmprevements Fund and a:
S negatlve cash balance for the, CDBG Fund - -

E :-.The foilowrng is a summary of operatrng transfers rnlout for the year ended June 30 2012

s Trangfer Qut Frum o

- Total

. L Transfer In Tn - General Fund Gas TaxFund * CDBG Fund - COPS Fund ' Transfers In
] General Fard T R SrUg 54848 T § e o F 180,000 S 0§ 114,848
T _'TransportatzonProtectFund LT '16,'.’(1!.‘_l S e DU L 18,700
:GDBG Revoiving Loan Fund % & w0 ol e s T 08300 L '-. 105,392 -
- :Beauut"caﬁonFrojectsFund AR 1m0 o - . L1488
.TntalTransfersOut ST IR ] 1150 . $ 71 549 3 105392 3 sooco 3 235091 S

o AIE of the transfers were to pay for a tund s share of a preject or actrvrty that occurred in another fund



: CLand

"'-'._-':'-_-NOTE s CAP!TAL ASSETS

_ - CltyofMt Shasta : o
Notes ToThe Financial Statements

June 30 2012

o f%_{Caprtat asset actl\nty for the year ended June 30 201 2 was as follows

._-.:_esva'naema activities . - '
" "Capital assets non—deprecrable

' ”I;;fLand

S Constructton in, progress

-'.'{'"_-Tota[ capltai assets not bemg deprematect

-Capltal assets deere{:lable i

: : :'Butldlngs and 1mpr0vements B ' i
s ._Equtpment furntshtngs and vehtcles

s lnfrastruc*tzre

L Less accumulated deprecratlon f0l' R
. Buildings andlmpl'OVementS
_ :'f_'EEqUIpment furmshmgs and vehtcles_-_-” G
| nfrastructure |

"'. Total accumulated deprecratmn j -

_.tha[._capita%_:assets, depreeia_b_l_e, rtet

S su_b_totél_,?go'{)emh&e'njté\[':éc':tmttésj_j- IS

| :3.1'.-';:Busmess~type ac‘l:lwtles _:

"'Camtal assets non deoremable B

o Constructton 1n progress

" :3:'_'-3Total cap|tal assets non—deprecnable'_'-- i

. "“_tCapttal assets deprectabte
'.'._'_lnfrastructure . i

' '-'-'Buttdtngs and rmprovernents

. - .Equtpment furmshmgs and. vehicles ._ _.
"._'._Tota[ caplta] assets deprectabte R

g .'-'Less accumulated deprecratten for S
infrastructure - AT Z.;- .
"_'.Buﬂdmgs and tmprovements Gl

o Equtpment furmshlngs and vehlcies S

O Total aeeumulated_deprematlon_ S

Total eapital_ass_ets',depreeiable, n_é_t__-. TR

= Ssbtetat. _basiness_-tyne activities

“Total, governnﬂtent-_v\rtde SN

S _".JUU@_ 30, Add[ttOl’lS and

© June D,

s

"-":'2011 L Transfers

_3ar1d Transfers

13899

: $ __-._:7.47‘.1.'02:: : .. :
13,899 00

Toaelool

2820160 S qga00
21,115,430 L

L essze0 o
2,839,860 i
©Dq415,430

.Total capttal assets belng deprecrated g

T 24587.971 35379 .

T 24623380 M

S agTETe L e@13
2186080 152482
11982030 - 594761

Coo2348EE2 T
42576791

i '14665 989 Co 751,156

0 T 15423945

S 9921 982 .7--"'5'('7'2'1','77'7) o

9200205

0660084 (roTET8) o

Coapae U azaso s

Cq7A80

240062 ATA80

00226,360 ;164,235
572,806 5378

14190418 0 T
390,805
578274

BTSEAOT. 234t .
144,369 ©oBB8Y
STDQA BT ADBID

e 15,159,287 ’

's 62'9"348_.__ SR
147,028
335446

6,192,108 319,719 _

6,511,822

8700203 1 (142738)

9,031,165 " (125558)

8881878 .

. §19700249 ©§ (833,436) 3

§18842584




Cityof M. Shasta SRR
Notes To The Financial Staternents_ BT PRI
i June 30 2012 '

NOTE 5 ' CAPiTAL ASSETS (Contmued)

Deprecration expense was charged to funohons/programs as foliows

Governmentai aotrvrtles

. Streets & roads
" Public works -
: Publlc safety

S :._.-5'_Busmess type actrvstles K

©Generalgovernment i i s B 7oA
e T R .-_:-594761

24048
BB

""."_"__'_Total deprecratlon expense governmental aotrvmes . 5% G g 757156

Sewer Fund

033030 L

NOTE 6 LONG-TERM DEBT

The followrng |s a summary of ]ong-term debt aotrvrty for the ﬂsoal year ended June 30 2012

JuneSO_ SRR L June30 Current SR CI
2011 : '-':-'-Add|t|ons Reductlons ; _20_12 . F’ornon

'.:';_ Gove'r'nmental'aot|vrttes CLnn SRR, A '_ AT DI SR
~ Special assessment bonds_-_- _-'$ 80 000_ 8 - $ 80 OOO_-'- SO _$ T Rt -
Frretruokdebt AR 190 842 s T 34,780 o L 1B5812 - 36,382 Lo

Nes
r

- Total govemmental act|v1t1es":_: :$' - "2"1’{),'64'2-E o

' Bus:ness-typeactlvmes T e
Revenue bonds $ 1 257 810_ o :-.-_.i-$ 2’29504 1,228,306 $ 30,774 o

Tota[ deprecratton expense busmess type act:vrtles o $:-_'319,?.1'9

T SPECIAL ASSESSMENT DEBT WITH GOVERNMENT COMMETMENT PN
..'_:.;:_On March 15 1994 the Crty lssued $814 000 in L!mlted Obhgatlon Refundmg lmprovement Bonds wrth an n e
- interest rate rangxng from 5 50% to 7' OD%, matunng in September 201‘1 : A

: _"Advance refundinq Uncterwrltmg fees rnsurance and other issuance costs tota!rng $40 969 were rnourred

" “on this issue. Of these bond proceeds, mcludlng amounts held in the former reserve’fund, $864,523 were ==
" . used to purchase U.S. Government Securities to advance refund $820,000 of. Clty of Mt Shasta lelted T

L Obhgatron Improvement Bonds wrth an average mterest rate of ? 95 percent S

RIS 'These u.s. Government Seountles Were deposrted in an- |rrevocable trust w1th an esorow agent to provrde for R ot

' - all future debt service payments on the former limited obhga’non bonds As a result the ongmal bonds are_ e
o .consrdered deceased and the !tabrhty has been removed PR - : '

The advance refunding was done to take advantage of [ower market rates The result was.a deorease in

_ - total ‘debt service payments :of approxrmate!y $137,500 with an ‘economic_gain - (difference ‘between the SR
o -present va]ues of the debt service payments on the old and new debt) of approxrmately $25 800 '



RERTDSREI Clty cf lVlt Shasta
T Notes To The Financial Statements
AN June 30 2012

| .:'NOTE 6 LONG-TERM DEBT (Contmuec_n

::-_-'The Crty 1s |n compl:ance wrth all s:gnrftoant fmancral debt covenants

: '5_The general-credlt of the Clty is obtrgated on!y to the extent that |let’lS foreclosed agalnst propertres mvolved tn i
the specral assessment drstnct are rnsutF crenl. to retlre outstandlng bonds ' s .

| -FERE TRUCK DEBT

_.a_rate of 4 6?0% for nlne years

*REVENUE BONDS PAYABL

Z_The Clty purchased a t" ire truck on Aprll 20 2007 for $314 742 to be pald in annual mstallments of $43 633 at e

n- Juty t 2008 an. agreement was. executed between Cal:fornla Infrastructure and Economrc;-._' s
: _Development Bank and.the City- of . Mt Shasta for.a joan .of $1,750,000. The loan is to be repaid over30. -

- .years atan interest rate of 3.25% per ‘annum. An interest-only period was in effect through July.31, 2009 S

o '.flandscaplng

A |th substantrally aEl sign:frcant Irmrtatrons and restrlctlons

AR : :-' Debt servrce requrrements for prlnCIpaE and lnterest for Governmental notes payable for future years are as' RS
”"'_"_follows S 0 - BRI : N

- Fire Truck

"';"3_::Pr‘|ncipal'.‘ :.]nte're:st:__r IR RN

e YearEndedJune3D,;”- S T R e T
o3 36382 728t
DA aaodgn o beg4
o 2915 e e
U016 s T aees o edT

= with: the first: prlncrpal payment due’ August 1,.2009: The loan was for the ‘construction -of approxlmately L
13,100 feet of 24 to 30.inch sewer main. mterceptor through Siskiyou Lake - Highlands ‘Subdivision, a0
- residential area of the county The- pI'OJECt included ccnstructrng new and/or.replacing an.existing 12inch. == "0

" interceptor. matn the acqu:s:tton of permanent and constructlon easements and the replacement of RS

-There are a number of Irmitatrons and restnctaons conta:ned |n the loan agreement The Ctty is |n complrance L -




Cltyofl\/lt Shasta Mol
Notes To The Fmanmal Statements i
e June 30 2012 SR

';;._-:NOTE 6 LONG-TERM DEBT tContmued)

'----future years isas follows

U Sewer Loan s

R R DR R '”1.Princibal-."'."-':=-"""'.-'lntereet RTHEER
" Year Ended June 30, 7 R T

| _..___20:1.4._.. .

2016 : Z..': :.33'_873 S R

_ SR0AT 0 ladgrs ;'-"-'-5_.__1_-;-'38438_'__'5- o
: '_.;',2018 2022_. LT 92,874 0 q72452
20232027, .ol 226,086 135413

R -...__52033_2037_..;.:__..I-... .: -_...311 496__': : 40'953 . e
2038 Sl 68459 L ABE

§ -"1,228,306 : _'-"$"----e46,1"04'-'

'Compensated absence aotmty for the year ended June 30 2012 |s summanzed as. follows

o '_Balance June

";._Debt ser\nce requ1rements for pnnmpal and mterest for Bus;ness—type aCthl'tteS bonds and loans payable for .' . :

20282032 o UToeB3e1 o Te1ERt

N Balance June o Cument o
30 2011 o Addmons E Reducnons 30 2012 i F.‘orti_ofl :

'.:Governmental act;vntles

Busmess-tvpe actlwtles L R R _'
Sin i WaterFund cho CELTOBBE6 L B0 e __9,315_{_'
: SewerFund U B080 . B0 8,110 o E

6,569

Busnness~type actnvntles R 16 746 679 SRR 17425 T

Total :_;T' '_ . $ 122 013?3;;:- $ 679 (4 990) 7702 g

o 'WEFINED BENEFIT PENSION PLAN Enahi

95338 |

S Plan Descnptton The City of Mt Shastas def necl beneflt pensnon plan the Publtc Employees Rettrement SR
o System (PERS), provides retirement .and- disability ‘benefits, annual cost-of~lwlng adJustments and .death .-
.- benefits to plan members and beneficiaries. The Public Employees’ Retirement System is a part of the Public "

: 3Agenoy portion-of the California Public Employees Retirement System {CalPERS), a cost - sharing multiple- .
... ~employer plan administered by CalPERS, which acts as a common investment and administrative agent for .
. participating . public employers within the State .of ‘California. ‘Menus of benefit. provisions as well as. other L

= requlrements are establlshed by State statutes Withln the Publlc Employees Retirement Law :

D

_'_G_eneral Fund $ 105 267’?’-- }"$' g -$' (4 990) 100 277 $ 81224




Clty of Mt Shasta _ :
Notes To The Financial Statements
S June 30 201 2

i 3_;.NOTE 8 DEFINED BENEF]T PENSlON PLAN (Contmt_m;d)

. _' : 'The cﬂy selects optlonal beneﬂt provrsrons from the benet" t menu by contract wrth CalPERS and adopts those _3-_:- _ . - Lo
Gl benefits through local ordinance. CalPERS issues a separate comprehenswe annual financial report. COpres_".'.f-i.'- SR

Sacramento CA 95814

i ~ its: members. The actuana] methods and'
_Admlnrstrahon B I

5 .amended by CaIPERS

for. the ‘year ‘ended June ‘30,°2012. The: required. contnbutron for the vear. -ending "June ‘30, 2012 ‘was

- of the CalPERS :annual fi nanmal report may | be obtarned from the CalPERS Executwe Ofﬂce 400 Q Street_ Sl

Fundlng Polrcy- Actrve plan members in PERS are requlred to contnbute 7% and 9% of thelr annual covered SRR
salary for: miscellaneous and safety employees respectively. The City. contributes ‘the. employees portlon b
7% for both the miscellaneous :and safety employees. Safety employees contribute the remaining 2%, The 7 000
: .Crty is requ:red to contnbute the actuar;ally determined remaining amounts’ nnecessary to fund the. benefrts for oo
: umptrons used are. those adOpted by the Ca!PERS Board of T A

: '_ he requrred employer contnbuhon 'rates for frscal year 2011/12 were 13 080% for mrsoellaneous ._
=employees 21.584% for fi refrghters and 17.458% for po]rce officers. The ‘contribution requrrements of the o
plan members are establ:shed by State statute and the employer contrlbutron rate is establtehed and may by S

'-_'.:_.-'Annual Pensron Cost For the year ended June 30 2012 the Crtys annual pensron cost was. $215 123 and ST :
the City actually oontnbuted $215,123, The City also contributed the employee portion; (7%) totaling $97,127 M

i : .r-_determlned as part of the June 30, 2008 actuarial valuation usrng the eniry ‘age normal actuarial cost method - 'Z_ : & i
-+ with the contributions determined as.a percentage of pay. The actuarial assumptions included (8).7.75%

i -jf(b) mclude an rnﬂatron component of 3% e

R The actuanal vaiue of PERS assets was determlned usrng a technrque that smoothes the effect of short-term g

i '.-r.payroll onac]osed basrs LR

T Three Year Trend Informatlon

June 30 June 30 June 30

R L R ST 2092 2011 2010 -
Annual Pensron Cost (APC) $ 215, 123 : $ 176,11 3 : $ 182, 716
Percentage APC contributed . _1_0_0%__ 100% 3 100%
Net Pensmn Ob[tgatron $ Cenin $ e $

i ;rmrestment rate of return {net of administrative ‘expenses); {b) projected salary increases that vary by duration” * o G
- of service ranging from 3.25% to 14.45% for aII members and (c) 3% cost of lrv:ng adjustment Both (a) and EERRR

__._.volatlhty in'the market value of 1nvestments over.a two to five year: perrod dependlng on the size of investment. - " : : ';'-;' R
" "gains and/or losses.’ PERS actuanal excess assets are bemg amortlzed as a leve! percentage of. prOJected_ L L

:":.'_Dunng the year ended June 30 2003 Cal PERS grouped all small employers (deflned as those wrth Iess' .' o
- han 1100 members in the p[an) into a risk pool. The City’s funding’ requirement is now determined by the =~ ..

City's inclusion in ‘a .Cal PERS Risk Pool made up of similarly sized ‘and :situated -entities. Funded Status'

" June 2, 2002 valuation are being amortized: overa 13 year. penod Therefore the followmg mformatron s for S
o ;-__"'the pool as a whote and is the latest avarlable ' _ : .

e

_-|nformat[on is for-the Cal PERS Risk Pool. ‘Any unfunded Iraleltles that the C]ty had on its own priorto the - - ey



o o -contrlbutes the CaIPERS defined minimum contrlbutlon for retlrees ERTEE

. CltyofMt Shasta i T
Notes To The Fmancral Statements
June 30 2012

NOTE 8 DEFINED BENEF!T PENSION PLAN (Contmued)

. Schedule of Fundlng Progress (Mlscella_neous)' .' '. _'

2010 : 2009 2008

..Actuanal accrued Iiablllty (AAL) : N T
- 3 309 064 934 3 104 798 222 ST 2,7..80,280,768 '

. UAAL ‘as a percentage of RIS G
.'.-_':covered payroll b 48 5%_5_: : B e

"'-"'-:._;'Scheduleofl“-“undmg Progress (Safety) oS s U S
: 2000 - 2009 2008

$ 2 946 408 106 $2 758 511 101 .-$ 2 547 323 273 g

~entry age. : ST

" Unfunded AAL (UAAL) 362656828 346,287,121 232,9574%0

*: Funded ratio " S f';_. T 89.0%. _' 88.9% . ¢ 01.6%
. Covered payroli [ 748 40‘1 352_ 742 981 488_-'._5 S 688 606 681 '

48 6% . ) 8%.'_'5 S

s .’Actuarlal Value Of assets $ 396 740 091 $ 368 645 673 B $ 438 674 996 P
- Actuarial accrued lrab:llty (AAL) N e L T
entryage. 469 525, 6342---.: - 440,333, 381 _.-_504,29.5,_8.39 G
- Unfunded AAL (UAAL) _ 72785543 © . T1,687708 . . 65620843 .
 Fundedratio - oo T Bas% o 83.7% S URTO%
~Covered payroll SRR '_ 61 878 177 60158108_ U 77 903428
i cUAAL v as o an percentage of LT SR
G -covered payroll : Shor

. -:'NOTE 9 OTHER EMPLOYMENT AND POST-EMPLOYMENT BENEFlTS (OPEBl

117 60/0 119 20/0 84 2% ..

B Plan descnptron The Clty of Mt Shastas post—employment benefrt plan (The Plan) isa smgle—employer D

“defined benefit: ‘healthcare plan administered by the City. * The ‘plan provides. for continuing “medical S
S '_-_coverage to rettrees through its . part:ctpatlon in ‘the . California - Public Employees Retirement :System- .
: '1'(CalPERS) medical program. Retlrees may elect to continue to partrczpate in the program and the Clty_ R

.-The ellglb:lity requrrements are _ .' R

. 3.'.': :l\rlust ret:re wrthln 120 days of separatron and recerve a retrrement allowance from CalPERS

- . " Must be enrolled in' a ‘CalPERS health plan at retirement, or- enroll ina plan w:thln 60 days of R

TR -';_;rettrement or at any annual open ‘enrollment period; and _
e 'j_i-' 3:_.;_;.lvlust meet any other requrrements of CaIPERS for partlcrpatron m a health plan

o -""Fundlng Policy- The ‘minimum contnbutlon requrrements for the Ctty are set in the PubErc Employees SN
" Medical and Hospital Care Act. The. balance of the premiums are paid by the employee or retiree through. -~ . -

| ‘deductions from Cafeteria Plan allowance, salary, or.retirement allowances. In fiscal year 2012, the City -

= :"contrrbuted $4 348 to the plan for retlrees In t" scal year 20‘!2 total member contrlbutlons were $52 522

‘Annual OPEB. Cost and_ Net OPEB Obquatzon The City’s annual. other postemployment beneﬂt (OPEB) i
" costi{expense) is calculated based on the annual required contribution of the employer {ARC), an amount -~ "

. actuarially determined in accordance with the parameters of GASB Statement 45. The ARC representsa . =~

- level of funding that,"if paid on ‘an: ongoing basis, is projected fo ‘cover the normal ‘cost each yearand
_‘amortize any-unfunded actuarial liabilities {or funding excess) over a period not to exceed thirty years. PR

- The following table shows the components of the City’s annual OPEB cost not to exceed thirty years. The

S following table shows the components of the City's annual OPEB cost for the year the amount actually o

' icontnbuted to the plan and the changes in the Crtys net OPEB obllgatlon
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i Clty of Mt Shasta £
Notes To The Financial Statements
) June 30 2012

. NOTE 9 OTHER EMPLOYMENT AND POST—EMPLOYMENT BEN FITS !0PEB| !Conttnuedl

. "Adjustment to ARG "
}Annual OFEB cost
: -_.S-Contnbutrons made
" “Increase in net OPEB obligatlon I EEL
“‘Net: OPEB obllgatron beginning of the year i

}.Net OF’EB obllgatlon end of the year '

The Cltys annuat OF’EB cost the percentage of annual OPEB cost contnbuted to the plan and the net
OPEB obllgatlon for 2012 20‘11 and 2010 were as follows BN AT : : :

e 3 : S Percentage of 'NetOPEB
' FrsCal Year. ' i Annuat -Annual OF’EB Obl|gatron at

Endrng o OPEB Cost Cost Contrrbuted ~End of Year
20100 ';;S}a?”i 35,400 :” j oooaa?j“'f’jfjfﬂéjooffh{jl”v;';-:
01 esesa 531% 10043

:_:-:Annual Requrred contnbutlon (ARC) :__g.:_. . $ 55 299_'_ ERT
“Interest on net pans:on oblrgatron {}' ey 4520

"'$15384s ';?hlfdyff;'fffcﬁt'

-_--_Z'Funded Status and Fundtng Progres As part cf the .}uly ‘1 2009 report the most. recent actuanal"-

= ~.valuation date, the  actuarial accrued llabrlrty on pay as you 'go basis is $587 580, all ‘of which was P

= unfunded. :The covered payroll (annual payroll of active employees covered by.the plan) was $1 352 243 S S
S _and the rat:o of the unfunded actuarial accrued l|ab|l|ty to the covered payroll was 43 45% SRR

: "-‘-'3._'.The prorectron of future benefit payments for an ongorng plan mvolves estlmates of the value of.reported_ S

. "_j-_..amounts and assumptions of the probability of occurrence of events far into the future. Examples include _' SRR
R assumphons about future employment mortalrty ‘and ‘the_healthcare ‘cost. trend. ~Amounts. determined -~

I “regarding ‘the. funded ‘status of the program ‘and the annual required: confributions ‘of the employer are ol

i ‘subject to continual revrston as actual results are compared wuth past expectatlons and new estlmates are_ﬁ'_ R TR s

s Actuarrat Ntethods and Assumptrons Actuarial 'vafl_uation_of"an .'on'goi'n'g:__pl'_a'_'n"'ir_tvolyes "e:s_ti'r'n'a:tes bt_:;the S

- value of reported amounts.and. as_s_;._t__rnpt_i_o_ns about the .pr_Ob_ab_ilit_yfcf_-eye_n_ts_}f_ar_fln'_to__the__futur'e."_'-E_Xampﬁle_s'_: S v
“include -assumptions . about future “employment,. mortality, -and ‘the -healthcare -cost trend.  Amounts -

. - determined regarding the funded status of the’ plan and the annual reqmred contributions ‘of the employer".' o

© . are subject to continual revision as actual results are compared to past expectatlons and new estrmates SRR RO
'are madeaboutthefuture SR . SR Y SHES AT

Do 'Pro;ectrons of benefrts for frnancral reportrng purposes are. based on. the substantrve p!an (the p[an asoo
'_-.understood by the employer and plan members) and include the types of benefits. provrded atthe time of - .
.. ‘each valuation -and. the historical. _pattern of sharing the benefit costs between’ the employer and plan
" 'members to that point.:The, actuarial methods and assumpttons used include technlques that are desrgned

. to reduce the effects of short-term volatility in actuarial. accrued Isabllrtles and the actuanaE value of assets

. o '-consrstent wrth the long—term perspectrve of the calculatrons

";lflln the July ‘l 2009 actuarral valuatron the Entry Age Normal Cost Leve! Percent of Pay actuanal method L :

- was.used.: The actuar:al assumpttons included a 4.50 percent investment rate of return (discount rate) and

~"“an annual health care cost trend rate of 9.00 percent initially {2010), reduced by decrements of 0 5 percent o
o 'per year untll zt reaches an ultrmate trend rate of 4. 50 percent in 2017 : : -
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" :.':'.NOTE 10 FUND BALANCE

_As of these fmancnal statements the Crty has adopted GASB Statement No 54 whlch redefmed how fundf o

S balances of the governmentat funds are presented in the f;nanmal statements Refer to NOTE 1 for how ot

L fund balances are classrfled

"";"The C]ty would typtcalty use Restrtcted fund balances flrst followed by Commrtted then Asssgned ;.

'."_'-_resources as. apprcpnate opportunrtles anse but . reserves the nght to seEectlvely spend Unasstgned_-.'.'_;":-.

: by category

RO R R TR S P EIRE o Spectal

_ Nonsgendable f,_-,r = R e, Genera[ Fund_':_ : Revenue Fund SRS Tokal
: _.'_--.':General govemment due from otherfunds S R i e BE000 0
L ;_Communlty deve]opment Ioans recelvable SRR L 0,039,080 25001,039,050 Sn o

'.'.Nonépe_ndable _fu_nd'bal_anc_e_ - i .1.,.03'9,050 g -""1.',.094.,050 : :

.'..Restnctedfor s General Fund L Revenue Fund o Total o

_':Pollce R s $ 452,578 . $ 152578
CRwe S e U R eTT L BOTT
R Sewerassessement STl 33568 G 133568,
. Community development |-t ULl 04004 294004 T

. Streets&roads _ SR 805,860 . : 805 860 AR
'-_'FEMA SR B P . Rt :6,225 6,225 e

_'.Re_strit?_t?d.fU_ﬂd.tteiaﬁF.e- g i g ka0 g 4452202

L " Committed for SOL et General Fund oo Revenus Fund i Tatal ot
e .--General govemment equlpment 8328788 0§ o g 323,763

: .'Cornm_itt_ed'_fund.balartce $ : ::323.,753” - $ R R : 323,753 L

“Unassigned: . it et T General Fund < Revenue Fund - CTotal o
L General ngéI‘.l"lmenE e -. e : $ _465,702 : $ B . e : $ _.'-'__.-.465,7(_)2 . -. :
i .'Bttsmess rrnprovernent : L (35,729) :_(3_5_;'?29) s
: :lemry L SRR .. L DR .”:. BERa '-'(.2,899) S ':(2,8.99) ST

S Unass_i_gn_ed fun.d'b.al_ance : : -. $ .4.651702 $ A .'(38,628) . $ ..4_27’074_..._ .

'The restrrcted fund balances m Water and Sewer Funds are restrrcted for system |mprovements
. '-'The Busrness Improvement fund and Ltbrary fund have negative fund balances of $35 729 and $2 899

: ~respectively and is required to be reported as unassrgned The Crty expects the defrcrt to be c!eared in.
S future years through normal operattons : . :

- resources to defer the use of these other classlﬁed funds The followang table provrdes the classlf catrons i
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C|ty of Mt Shasta ) . »
Notes Tc The Fmancxal Statements IR
' June 30 2012

o :_-_:NOTE 11 OVEREXPENDITURE or-' BUDGET

L For the year anded June 30, 2012 _ the Communlty Deve]opment Revolv:ng Loan Fund over expended the'f R

i 'approved budget by $1 63 113

INSURANCE

NOTET2

'.'The City belongs to a Jo:nt authonty called Small Crt:es Orgamzed Rrsk Effort (SCORE) The crtles 1n:3-'-_'-:: S

.. SCORE are involved in a. program whereby they. share risk for general liability, workers compensation, ' S
“iand employment pract|ces to. limits'of *$25,000,000 - for generat fiability,- $100,000,000. for ‘workers. - - o

E compensat!on -and $1,000,000 for. employment practices. Each. City has a self-rnsured retention {SIR) of - o

. $25.000ina bankmg plan.. Losses above the SIR are covered under the program risk sharing provrs:ons S

~..up 1o0:$500,000 for-liability, -or $150,000. for workers ‘compensation.’ Beyond' these limits coverage is "

U provided by larger joint powers : authorities:  California " Joint ‘Powers Risk Management Authority. 0

" {CJPRMA), Local Agencies. Excess Workers Compensation. Exc:ess Joint Powers Authority (LAWCX), and. - 7
":.'-_Employment Risk : Management Authorlty (ERMA) through a; combinatlon of setf—msurance and/or'-‘ S T

;_remsurance to the ma)dmum Ilmlts

' The. Crty is snvolved in certaln cla:ms and lawsmts In'the op:n:on of the Crtys management itis unlrkely SNSRI

that these clalms and iawsmts W|Il have a: matenal adverse -eﬁect on the, eccompanyrng ﬂnancral
""-:_lstatements e S B S R :

. .';grantor ‘agencies.. ' Such reviews could lead o requests for: relmbursement to the grantor agengy ‘for-

i fThe Crty has recelved federal and state grants for speclﬂc purposes that are subject to revlews by the. SRRt

" expenditures disallowed under the terms: of the grant.: The amount, if any, of expenditures that-may be -~
- .disallowed by the grantmg agencies cannot be determmed at thls tlme aithough Clty management_

S :_expects such amounts if any to be lmmatenal

: _-he Sevver Fund has deposrts collected 'm pr[or years for prepatd sewer connectlons The landowners___.--..':'_-"._'_f BRREC S o
~who! purchased connections before March 31, 1991.do ‘not -have ‘to pay. the difference between . the .o '

.'_-'3-:'prepard connection ‘cost.and the. current cost of - constructlon Therefore, the. Crty wilt -be llab]e for any - '- B
- costs over the ‘amount that ‘was. prepaid. As of June 30, 2012 there are 105 connections that were .~ SRR B
":-;.purchased before tvlarch 31 1991 The dollar amount of the potent|at excess costs to be lncurred by the S '

: ”'5'-'___-_C'ty is undetermmable
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Clty of IVIt Shasta R
Budgetary Companson Schedule
: “General Fund - P
For The Year Ended June 30 2012 "

s .Favoreb_le 2
I R T R e T (Unfavorab[e) S
Budget'.:: o Budget oo Amounts F‘”a' B“dQEt RGN

: REVENUES e B e '_-f.-}z:v
.-'--Propertytaxes Y 1 000-.'--;_ $. 0 515000, $ 490789 8 (24 211) i
©." Sales.and usetexes TR I TR 1 253,000 1,293,000 ¢ 1,820,771 0 2777

; "-Trans:ent occupancytax S 20,000 495 00071 510 TA4 o ABTA4
i -:_Licenses and permlts 8 '_ ".20 600 S '_2_4,690_"- BRERE j-;_- 4_1 07_6 S BATE

"= Intergovernmental revenues .ot 36, 000 . 27,8330 24,8540 B279)

._:_'.-Charges forservices i ot il 24900 L 24,8000 22,143 0 L (2,787)

(. Fines, forfeitures and pena!tles S :.'_"--'40 000 -0 039,800 30,861 0 (8,939)
' :-.'.-iUseofmoneyand property il 3 B0 850 83297 BT
Ofher i 250000 318612 321416 2504

Total revenues e : S 2 739,160 2,814,505 002,834,086 0 19,491

EXPENDITURES
_._Crty councn S i GOBG L 8,089 16,882 1 4187
Gty manager S 187,845 0 190,587 192,028 0 {1,438)

., City clerk: T B B29 ) TB29 4884 L 2,BAB
Finance and personnel S 309,715 o 309757 o 309,788 19
.7 Cityattorney . - e 2T,000 e 27,000 0 T B26 19,674

© . Police protectlon LT TABT96 763,729 0 0 I 7B9,619 s A0

-+ 'Public safety drspatchmg S 240,185 0 242,086 0 0 0221,088 21,028 0

- Animal regulation - 0 e 350801 86,875 L 34,888 T 2022

7 Fire. proteotlon ORI 3';' i 296,962 S0 303,787 0 .296,668 720 o

CPlanning T e 0444 05,6566 93,268 L 12,308 e

- Public works admrnlstratron B IO 1'100 006 . 400,812 03,250 0 (2,438) 00 0
. Public works - street & roads. . iU 346,497 0 1UU350,697 360,285 i (9,588) L
ol Public works buﬁdmg &grounds 184,987 71178304 205,037 . . (26843)
g j-"-’.;"lnsurance RN 2 413,500 000 120,700 - 32,180 88,520 .

_';Communlty deve!opment G 1,872 8,095 15104 2,000
COther i o sise o samo  eteo o s0s
Capitai outfay L L 0200,000 354,654 30,608 324,048 1
: Total expendltures "3142 558 S, 313 077' N -2 874170 L TUTA38907

: Excess of revenues over (under) expendﬂures - i '_-(4_03,408) ' (498 482) B (40 084) o 458.,'398 SRR

L OTHER FENANCING SOURCES (USES) S IS L T R P ':_ T I

" Operminglansersin 110000 110000 iess0  4ss

Operatlngtransfers out RN e e e R0 (R AB0)

' Total otherfnancmg R 0,000 440,000 0 13,899 3889
sources(uses) e T LS R T

: -Excessofrevenuesendothersources T N T R e T
R _ov_er__(u__nder) expenditures end otheruses. . § ' (293,408) - § = (388482) . § 73615 . §. 462,007

_ '_'Eggt_n_ote_ The actual amounts above dlffer from GAAP [nformatlon presented in the basrc f|nancral statements -
_-.as the city budgets fDI’ admlnlnstratrve aliooatlon and i |nsurance refunds as other income rnstead ofan
o expense otfset : . AT . L



' Clty of Mt Shasta e

Lo Budgetary Companson Schedule _

.'jCommumty Development Block Grant Fund (CDBG)
S ForTheYearEnded June 30, 2012

. orginal - Fmall 7 Actal

7 {Unfavorable) - i
Variance With - -

. Budget - Budget " Amounts .

“Final Budgat

R '--'-_EXPENDITURES
Co Current:

Intergovemmental s $ R 700’000 : $ Lo _700,'000 L $ 391,828 $ .(3.08.,172) _.

SRE Commumty De\felopment i :_ ; _3' T 700:000 700,000 '-..288',_303_

41.1 ,697

e 3:':-Excess of revenues over. (under) expendltures_ L e 103525

o ...:'OTHER FINANCING SOURCES QUSES[ ..

Operatsng transfers out: ST L (1.{').5,’392).

' '103,525

1 (105,392)

sources (uses)

".Excess of revenues and other sources By

Total otherfnancmg . _"':_ S ~ SRR (105,‘3_92)_

(105,392 ..

32

s uen




“ 'REVENUES i
i Useiof money and property _ :
Mrscellaneous revenue-loan payments

Totai revenues

Bt EXPENDITURES

“:Cu rrent: -

Communrty development s

Bad debt

e -Excess of revenues over (under) expendrtures Rl

Total expenses EREETE

U Cityof Mt Shasta
-Budgetary Comparison Schedule .

' Communrty Development Revo[vrng 1.0an Fund v

For The Year Ended June 30 20‘[2

" ‘Original

I:';Z.F'i.nal s

. Favorable .
- (Unfavorable) -
“Variance With -

S Budget -

% o700

28,000 -

- Amaunts

.$.

12380:
L B,468

Final Budget 2o

__-$ r eso?-:_}
(21 532)

28,700

T18848

35’000 i

35000

28700 .

187,866

e e

35000

188 261 '_

(169 413) S

" OTHER FINANCING SOURCES (USES) S
A Op_eratrng transfers i N L
. Total o’rher fi nancrng

sources (uses)

e Excess of revenues and other sources RN .' R
over (under) expendrtures and other uses g

i (6300)

163, GEREE

' -_-1-0'5’39'2-._ Sl

- - :'_'-'."1_65,392 e
- : 105302

s -(e',a.ozo').' "

" (64.021)

R

g '('57,72'1")'_-.' |

‘33

34,605
(187.866)
(526)
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Certified Public Accountants Aie‘l(l, Goodrich ij Teuscher Management Consultants

ATl ACCOUTITEANCY L.C

REPORT ON INTERNAL CONTROL OVER FINANCIAL REPORTING AND ON COMPLIANCE
AND OTHER MATTERS BASED ON AN AUDIT OF FINANCIAL STATEMENTS PERFORMED
IN ACCORDANCE WITH GOVERNMENT AUDITING STANDARDS

To the City Council
City of Mt. Shasta, California

We have audited the financial statements of the governmental activities, the business-type
activities, each major fund, and the aggregate remaining fund information of the City of Mt.
Shasta, California as of and for the year ended June 30, 2012, which collectively comprise the
City of Mt. Shasta’s basic financial statements and have issued our report thereon dated
October 1, 2012. We conducted our audit in accordance with auditing standards generally
accepted in the United States of America and the standards applicable to financial audits
contained in Government Auditing Standards, issued by the Comptroller General of the United
States.

Internal Control Over Financial Reporting

Management of City of Mt. Shasta is responsible for establishing and maintaining effective
internal control over financial reporting. In planning and performing our audit, we considered City
of Mt. Shasta’s internal control as a basis for designing our auditing procedures for the purpose of
expressing our opinions on the financial statements, but not for the purpose of expressing an
opinion on the effectiveness of the City of Mt. Shasta’s internal control over financial reporting.
Accordingly, we do not express an opinion on the effectiveness of the City of Mt. Shasta’s internal
control over financial reporting.

A deficiency in internal control exists when the design or operation of a control does not allow
management or employees, in the normal course of performing their assigned functions, to
prevent, or detect and correct misstatements on a timely basis. A material weakness is a
deficiency, or a combination of deficiencies, in internal control such that there is a reasonable
possibility that a material misstatement of the entity’s financial statements will not be prevented,
or detected and corrected on a timely basis. -

Our consideration of internal control over financial reporting was for the limited purpose described
in the first paragraph of this section and was not designed to identify all deficiencies in internal
control over financial reporting that might be significant deficiencies, or material weaknesses. We
did not identify any deficiencies in internal control over financial reporting that we consider to be
material weaknesses, as defined above.

Compliance and Other Matters

As part of abtaining reasonable assurance about whether City of Mt. Shasta, California’s financial
statements are free of material misstatement, we performed tests of its compliance with certain
provisions of laws, regulations, contracts, and grants agreements, noncompliance with which
could have a direct and material effect on the determination of financial statement amounts.
However, providing an opinion on compliance with those provisions was not an objective of our
audit and, accordingly, we do not express such an opinion. The results of our tests disclosed no
instances of noncompliance or other matters that are required to be reported under Government
Auditing Standards.
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CITY OF MT. SHASTA

WATER AND WASTEWATER RATES

Description

SEWER RATES

Single Family Residence

Rates

23.95

Includes Duplex, Triplex, Condo & Mobile

1 Bedroom Apartment

2 Bedroom Apartment

3 Bedroom Apartment
Car Wash - Commercial
Commercial - Hi Volume
Campground/RV Park
Retail Commercial

School - Elem. No Shower
Gas Station

Gas Station w/ Food Svc
Also use for Bars

Hospital

School - High w/ Showers
Laundromat - Commercial
Hotel/Motel

Office - Commercial
Residential Care Facility
Restaurant

Public Showers

Theater

17.10

19.70

22.24

101.23

41.72

9.67

27.35

7.62

41.70

58.80

18.54

8.03

32.82

16.28

21.55

12.86

9.37

11.35

7.01

Extra Comm or Office Employees

WATER RATES

Single Family Residence

18.35

Includes Duplex, Triplex, Condo & Mobile -

Charge for

Additional Units

21.34

10.26

12.84

15.40

98.63

39.12

2.83

24.76

0.78

39.12

56.22

11.70

1.19

25.99

9.44

21.55

6.02

2.53

11.35

0.17

1.24

15.32

/pupll

/bed
/pupil
/2 machi

/froom

/bed
[/seat
/shower
/seat

/ea ovr 12



1 Bedroom Apartment

2 Bedroom Apartment

3 Bedroom Apartment
Barber & Beauty Shops
Car Wash - Commercial
Campground/RV Park
Retail Commercial
Commercial - Low Volume
School - Elem. No Shower
Gas Station

Gas Station w/ Food Svc
Hospital

School - High w/ Showers
Laundromat - Commercial
Hotel/Motel

Office - Commercial
Residential Care Facility
Restaurant

Public Showers

Theater

Extra Comm or Office Employees

Dinner Only
Fast Food - no dishes
Outdoor Seating

Garbage Rate
Each Additional Can

11.39 11.39
13.78 13.78
16.15 16.15
23.87 5.51
36.72 36.72
5.51 5.51
24.42 24.42
18.36 18.36
551 5.51
36.72 18.36
45.90 18.36
33.05 9.18
9.18 9.18
9.18 9.18
551 5.51
18.36 18.36
4.60 4.60
48.30 24.43
22.96 22.96
20.76 0.05

- 1.84

.5 X seats
.6 X seats
.25 X seats

$10.00

$4.50

/chair

/space

/10 pupils

/bed
/10 pupils
/machine

/froom

/shower

[seat

/ea ovr 12



APPENDIX E



ENGINEERING

REDDING, CALIFORNIA

PACE. ﬁ'

Preliminary Design Criteria Memorandum

TO: City of Mt. Shasta DATE: May 30, 2014

FROM: Paul Reuter, P.E. JOBNO.: 111.44
Grant Maxwell, P.E.

SUBJECT: CITY OF MT. SHASTA
Wastewater Treatment and Disposal Feasibility Study

1. INTRODUCTION

The purpose of this memorandum is to present background information and data
substantiating various criteria used in the development and evaluation of alternatives
contained in the Wastewater Treatment and Disposal Feasibility Study. The following criterion
is discussed herein:

Design Flows
e Raw Wastewater Characteristics
Biochemical Oxygen Demand (BOD)
Total Suspended Solids (TSS)
Total Kjeldahl Nitrogen (TKN)
Temperature
0 Alkalinity
e Effluent Disposal
0 Effluent Volumes
0 Land Disposal
= Pasture/crop irrigation
=  Treeirrigation
=  Golf Course irrigation
O Subsurface Disposal
0 Discharge to Upper Sacramento River
e Biological Treatment
0 Nitrogen removal
0 Lagoon modifications
0 New treatment processes
e Ancillary Chemical Addition
0 pH Adjustment
0 External carbon source for denitrification

O O OO
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e Filtration

0 Cloth filters

0 Sand filters
e Disinfection

0 Chlorination

0 Ozone

0 Ultraviolet (UV) radiation
e Flow equalization

O Raw wastewater

O Tertiary treatment

2. DESIGN CRITERIA

A. DESIGN FLOWS

The average dry weather flow (ADWF) received at the City’s wastewater treatment facilities has
increased from about 0.55 million gallons per day (MGD) in 1991 to about 0.67 MGD in 2013,
representing an annual increase of approximately 0.9% per year. The existing treatment facility
is designed for an ADWF of approximately 0.75 MGD. In November 2012, Crystal Geyser
Roxane (CG), Calistoga, CA, began negotiations to purchase the old Coca-Cola water bottling
facility in Mt. Shasta and install a juice-making facility. Conservative wastewater flow estimates
from the proposed facility were conveyed to reach up to 0.75 MGD at full build-out over a five-
year period. Since that time, CG has indicated it expects to modify its process to significantly
reduce the amount wastewater.

Even though no formal wastewater flow estimates have been offered by CG, informal
discussions with CG staff have indicated initial flows could be approximately 50,000 gallons per
day (GPD) and increase to 150,000 GPD at complete build-out. Subsequent informal
discussions have indicated wastewater flows could be even less. For planning purposes, we
have assumed wastewater treatment alternatives will be evaluated assuming up to a 0.15 MGD
(150,000 GPD) wastewater contribution from CG. Therefore, adding the CG contribution to the
0.75 MGD existing wastewater treatment plant capacity yields a total flow of 0.9 MGD. Adding
0.3 MGD to cover some uncertainty regarding expected CG wastewater flows and allowing for
reasonable growth, a design ADWF of 1.2 MGD will be used for evaluating treatment
alternatives.

Various peak flows are used for sizing individual treatment process. For example, maximum
day flows (MDF) are used for sizing biological treatment processes, while peak wet weather
flows (PWWF) are used for sizing tertiary (filtration and disinfection) processes. Table 1, below,
presents a summary of the various design flows used in sizing and evaluating the subject
project treatment alternatives.
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TABLE 1
Design Flows for 1.2 MGD Treatment Alternatives

1 2 3 4 5 6 7 8
Flow Existing Existing | Existing Crystal Growth Growth Design
Condition (MGD) WWTP Peak Geyser (MGD) Peak Flow
Capacity | Factor (MGD) Factor (MGD)
(MGD)
ADWF 0.67 0.75 1.0 0.15 0.30 1.0 1.2
MMF 1.3 1.5 1.9 0.15 0.54 1.8 2.2
MDF 1.6 1.8 24 0.15 0.6 2.0 2.6
PHF 3.2 3.6 4.8 0.15 0.90 3.0 4.7

The ADWF shown in Column 2 reflects the average daily flow received at the WWTP between
August 1%t and September 30%", 2012. The MMF reflects the average daily flow during

March 2011. The MDF and PWWF occurred during January, 2010 as well. Column 3 reflects the
theoretical existing capacity of the City’s existing WWTP. The peak factors in column 4 were
determined by dividing the existing flow condition by the ADWF. The peak factors shown in
column 7 reflect expected peak factors contributed by future growth. It is expected that new
wastewater infrastructure, constructed with modern materials and workmanship, will create a
“tighter,” less leak-prone collection system. Thus, the peak factors are less than existing peak
factors. Column 8 reflects the combined existing, CG, and growth related flows. In order to
reduce the size and cost of biological and tertiary treatment processes, sustained flows above
about 3.6 MGD will be diverted to an emergency retention basin (ERB) until the peak subsides.

B. RAW WASTEWATER CHARACTERISTICS

City staff performed a considerable amount of sampling and testing at strategic locations
throughout the existing WWTP between July, 2013 and January, 2014 in order to 1)
characterize the existing raw wastewater and 2) evaluate performance of the existing lagoon
treatment system. Based on this effort, the following observations were made pertaining to
characteristics of the City’s wastewater.

a. Biochemical Oxygen Demand (BOD)

BOD is a measure of the oxygen demand in wastewater necessary to oxidize the organic
component through use of aeration. Based on the City’s raw wastewater data between
January 2009 and January, 2012, the City’s average 5-day BOD is about 200 mg/L, which is
considered medium strength wastewater. In addition, during the City’s sampling/testing
efforts, the average chemical oxygen demand (COD) was measured at approximately

386 mg/L. These values were used in all of the new treatment process alternative
evaluations.
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b. Total Suspended Solids (TSS)

Based on the City’s raw wastewater data between January 2009 and January, 2012, the
City’s average TSS is about 290 mg/L, which is considered medium strength wastewater.

c. Total Kjeldahl Nitrogen (TKN)

TKN represents the sum of organic nitrogen (including urea) and ammonia. TKN is a key
parameter for sizing nitrogen removal components of the biological treatment process.
The City was not required to test for TKN, consequently no historical data existed. City
staff sampled and tested for TKN as part of the sampling/testing protocol for this project.
Results varied from about 10 mg/L to about 43.5 mg/L and averaged 28 mg/L. It was
decided to use 40 mg/L as a conservative basis for the purpose of evaluating nitrogen
removal in the treatment process alternatives, which is considered weak to medium
strength wastewater.

d. Temperature

Wastewater temperature is also a key consideration when evaluating nitrogen removal in
biological wastewater treatment. At temperatures below about 5°C, nitrification
becomes unpredictable. Wastewater temperature was measured at the headworks as
well as a number of points through the lagoon treatment system. In addition, we
reviewed influent and effluent temperature data taken between February 2012 and

May 2013. As expected, the data revealed that wastewater temperatures were affected
by the surface area exposure of the lagoons. Influent temperatures ranged from 19.6°C
to 8.3°C while effluent temperatures ranged from 22.4°C to 3.2°C.

The approximate 5°C (8.3°C — 3.2°C) reduction in temperature through the lagoons is
problematic for effective nitrification. Consequently, it is more difficult to achieve
effective nitrogen removal utilizing the existing lagoons for biological treatment. For
treatment alternatives utilizing the existing lagoons, a wastewater temperature of 3°C
was used. Treatment alternatives utilizing only portions of the existing lagoon used
wastewater temperatures of 5°C. For other treatment alternatives, a wastewater
temperature of 8°C was used.

e. Alkalinity

Alkalinity is also another important constituent in raw wastewater especially as it relates
to nitrogen removal. In order to remove nitrogen from wastewater, the organic and
ammonia nitrogen must be converted to nitrate through aeration (nitrification.) This
process consumes alkalinity from the wastewater at a ratio of about 7.1 units of alkalinity
for every unit of nitrogen converted to nitrate. Therefore, adequate alkalinity in the
wastewater is necessary to maximize nitrification. The process by which nitrate is
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C.

converted to nitrogen gas and released into the atmosphere is denitrification.
Denitrification releases alkalinity back into the wastewater at a ratio of about 3.6 units of
alkalinity for every unit of nitrate converted to gas.

Based on the City’s sampling/testing efforts, the raw wastewater alkalinity varied from
189 mg/L to 122 mg/L during the six-month testing period, with an average value of 157
mg/L. For biological treatment and nitrogen removal modelling, a value of 160 mg/L was
used. While industry literature considers this alkalinity range to be medium-to-strong
wastewater, in order to maximize nitrogen removal, it may be necessary to add alkalinity
upstream of the biological treatment process.

EFFLUENT DISPOSAL

A primary goal for performing the Wastewater Treatment and Disposal Feasibility Study was to
evaluate alternatives for eliminating the discharge point to the Upper Sacramento River, and
the associated regulatory umbrella associated with it. A number of alternatives are considered
in the feasibility study. Below are some considerations for design criteria for the alternatives
considered.

a. Effluent Volumes

Figure 1, below, presents a summary of wastewater effluent volumes conveyed to the
City’s three existing discharge points; Upper Sacramento River, Mt. Shasta Golf Course,
and Leach Field for the years 2004 to 2013. In addition, the associated total rainfall for
each year is presented. For years in which the City had trouble meeting effluent limits for
discharging to the river or golf course, the volume of wastewater conveyed to the leach
field is higher.

As the data suggests, this phenomenon has been variable from year to year. Year 2005
had a total rainfall of 62.3 inches, which was just shy of the statistical 100-year rainfall
amount of 63.2 inches, and was the closest to a 100-year rainfall year in the 10-year data
set. Therefore, the wastewater volumes generated during 2005 were prorated up based
on the difference between actual and 100-year rainfall and used to evaluate land disposal
options discussed below. As indicated a total of 326.2 million gallons (MG) was disposed
in 2005.
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Figure 1 — Historic Annual Discharge Volumes
b. Land Disposal

Discharge of treated wastewater to land is based on the agronomic rate of the crop being
irrigated. Thus, crops with higher water needs are considered more favorable than those
with less. In order to eliminate the river discharge point, it is necessary to, 1) store
treated wastewater during the winter, and/or 2) expanded the leach field disposal
facilities.

i.  Pasture/crop Irrigation
A common practice for land disposal systems is to irrigate pasture land or hay crops
which have relatively high agronomic rates. The land can be grazed by cattle or
harvested and sold as stock feed. Mt. Shasta has a shorter growing season
compared to communities located in the California central valley where land
disposal systems are common for smaller communities. In addition, Mt. Shasta has
higher annual rainfall and less available land for irrigation. Nevertheless, water
balance calculations were made to determine the extent of required effluent
storage and irrigation area needed to develop a land disposal system. Table 2,
below, conveys a determination of the agronomic rate used for pasture/crop
irrigation for the land disposal options.

ii. Tree Irrigation
Irrigation of tree crops has been successfully used in many communities throughout
the country, including a number of communities in Oregon. The most common trees
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are Hybrid Poplars and Willows because they have very high water and nutrient
requirements, typically 20% to 25% more than irrigated crops. In addition, they are
fast growing so the time from planting to harvest is reduced. Trees with 10-to 12
years maturation can be sold for wood chips for landscaping and erosion control or
biomass for co-generation facilities. For selling in lumber markets, the trees typically
require 20 years of maturation.

Table 1: Agronomic Rates

. 12 3 Pan to Agronomic Minimgm
Month IRamfall : ETo Rate Pasture Pasture ET Irrigation 5 P.oter!tlal6
nch/Month | Inch/Month Coefficient? Inch/Month Inch/Month Irrigation
Days/Month
OCT 4.61 3.8 0.76 2.9 0.0 17
NOV 2.11 1.2 0.73 0.9 0.0 8
DEC 5.01 0.7 0.71 0.5 0.0 2
JAN 15.62 0.8 0.72 0.6 0.0 18
FEB 8.03 1.3 0.74 1.0 0.0 12
MAR 5.04 3.0 0.76 2.2 0.0 2
APR 7.70 4.7 0.78 3.7 0.0 5
MAY 2.65 6.8 0.78 5.3 3.2 11
JUN 0.46 7.8 0.78 6.1 6.8 18
JUL 0.08 9.7 0.78 7.6 9.0 21
AUG 0.05 8.1 0.78 6.4 7.6 31
SEP 1.06 5.7 0.78 4.5 4.1 21
TOTAL | 52.42 53.6 415 30.5 166
NOTES:
1) 100-yr rainfall based on Station Mt. Shasta City Precipitation Long-Duration-
Frequency Table from DWR Bulletin 195, October 1976.
2) 100-yr rainfall of 63.22 (1948-2010 Western Regional Climate Center) spread
in proportion to 2010 monthly data. 2010 selected based on similarity to 100-
yr precipitation looking at last 20yrs.
3) Potential ET, based on 9 years of data for Station Glenburn Evaporation from
Water Surface, DWR Bulletin 73-79, Nov 1979.
4) Pasture evapotranspiration ratio determined from DWR Bulletin 73-79, Nov
1979.
5) Effluent applied May through Sept. Application rate = (ET - Precip) * 1.2
Irrigation Application Efficiency Factor
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iii.  Golf Course Irrigation
The City has an agreement with the Mt. Shasta Golf Course for accepting treated
wastewater for irrigation at a cost (to the Golf Course) of $0.031 per 100 gallons.
During fiscal year 2013-14, the City generated approximately $16K of revenue for
conveyance of approximately 51.5 MG of treated effluent. The Golf Course is
currently permitted to accept up to 0.7 MGD of treated wastewater from the City
and will remain a critical partner to the City for disposal summertime treatment
wastewater. As will be discussed below, the only other summertime effluent
disposal option is the leach field which has hydraulic limitations based on evidence
of potential impacts to groundwater when significant volumes are conveyed.

Based on historical irrigation records and an evaluation of typical agronomic rates
for turf irrigation in Mt. Shasta, it is estimated the Golf Course can accept about

57 MG of treated wastewater during a normal rainfall year. The number of
irrigateable days was based 2003 to 2011 precipitation data. Irrigation was not
permitted 24 hours before precipitation, during periods of precipitation and at least
24 hours after cessation of precipitation. The estimated agronomic rate is less than
the amount of wastewater expected to be generated. Therefore, during a wet
years, the City will have to utilize the leach field to dispose of additional treated
effluent.

c. Subsurface Disposal

The City’s existing subsurface disposal facility is permitted for 0.7 MGD maximum daily
flow and consists of about 20,000 linear feet of disposal trench covering approximately
20 acres of the existing 42-acre site. As part of the Wastewater Treatment and Disposal
Feasibility Study, the City of Mt. Shasta hired Lawrence and Associates to perform a Leach
Field Design Evaluation, a copy of which is included in Appendix E of that report. The
results of the evaluation suggest the Leach Field has a much higher hydraulic capacity
than 0.7 MGD. However, historical data reveals increased nitrate levels in underlying
groundwater at disposal volumes much less than 0.7 MGD — approximately 0.29 MGD.
The Central Valley Regional Water Quality Control Board (CVRWQCB) has indicated the
practice of disposing more than historical volumes to the leach field will subject the City
for much higher scrutiny from the CVRWQCB and the potential for additional studies,
monitoring and more stringent discharge requirements.

d. Discharge to Upper Sacramento River

If the City is to keep it river discharge, it will need to consider making significant
improvements to the existing lagoon treatment system, including employment of a
nitrogen removal process. In addition, its effluent filtration facilities will need to be
expanded or replaced in order to accommodate wintertime filtration of all wastewater.
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Finally, alternatives to chlorine disinfection need to be considered in order to eliminate
the threat of formation of disinfection byproducts. The City has already violated effluent
limits for dichlorobromomethane (DCBM) which is a disinfection byproduct resulting from
disinfection with chlorine. Other disinfection processes include ozone and ultraviolet
(UV) radiation.

D. BIOLOGICAL TREATMENT

The driving force behind the need to improve biological treatment is the necessity to enhance
nitrogen removal in order to comply with new ammonia effluent limits. Historically, the lagoon
treatment system has provided adequate removal of BOD and TSS to meet discharge
requirements. However, it does not adequately remove nitrogen. Based on the City’s
sampling/testing work, it appears Lagoon 1 provides effective nitrification (conversion of
ammonia to nitrate), but testing reveals ammonia level tend to creep back up as the
wastewater traverses through downstream lagoons. This is common in lagoon treatment
system, as elevated ammonia levels can be caused by bacterial reduction of nitrate and/or
decomposition of non-wastewater based biological material inherent to lagoon environments.
Treatment alternatives for enhancing the existing lagoon system, as well as new treatment
processes need to be considered, and are briefly discussed below.

a. Nitrogen Removal

As discussed above, the necessity to improve nitrogen removal is driving the need for
improvements to the City’s existing biological treatment process. Nitrogen removal is
best accomplished, biologically, by creating environments in which nitrifying and
denitrifying bacteria flourish. Unfortunately, lagoon treatment system do no afford the
ability to maintain these environments. In order to affectively nitrify incoming ammonia
to nitrate, an environment containing the following conditions must be provided:

= Adequate alkalinity.

=  Wastewater temperature above 5°C.

= Adequate dissolved oxygen (DO) concentration to sustain the autotrophic
nitrifying bacteria.

In the 2012 NPDES permit, the City received a new effluent limit for nitrate. Therefore, it
will be necessary to denitrify by converting nitrate to nitrogen gas. In order to affectively
accomplish this, the following conditions must be provided:

= Anoxic (low DO) environment.
= Adequate carbon source (food) to sustain the heterotrophic denitrifying
bacteria.
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The carbon source can be provided by the BOD in the raw wastewater or from an external
source such as methanol, or glycerin. Methanol is, by far, the most commonly used
carbon source for denitrification processes. However, many facilities have moved away
from methanol due to the hazards associated with use of a volatile fuel source. Other
carbon sources, such as glycerin, are safer but require modified process controls for
effective use. For treatment alternatives utilizing nitrogen removal processes
downstream of the existing lagoons, it will be necessary to add an external carbon source
because adequate BOD will not exist to sustain the denitrifying bacteria.

New treatment processes will utilize anoxic selectors upstream of the biological treatment
process in which nitrified wastewater will be returned and mixed with incoming
wastewater to promote denitrification. This process is referred to as the Ludsack Ettinger
activated sludge process. In addition, some alternatives will have an internal recycle that
returns mixed liquor to the anoxic selector. This technique is referred to as the Modified
Ludzack-Ettinger (MLE) activated sludge process and is used in many wastewater
treatment plants in which nitrogen removal is required. A rule of thumb is that raw BOD
concentrations must be at least four times TKN concentrations to promote effective
denitrification. In Mt. Shasta’s case this ratio is about 5.0 (200 mg/L / 40 mg/L), thus it’s
likely that an external carbon source will not be required for new treatment processes.
Although, this will be further confirmed as part of our biological modelling efforts using
BioWin.

Below are some additional considerations for wastewater treatment plant improvements.

b. Lagoon Modifications

Three alternatives will be considered for, 1) augmenting the existing lagoons to obtain
nitrogen removal, and 2) adding processes downstream of the lagoons to promote
nitrogen removal. They are as follows and described in more detail below

O Biolac® Activated Sludge
0 BioShell Attached Growth Nitrification
0 Moving Bed Bio-reactor (MBBR)

Since the Bioshell and MBBR options will rely on the existing lagoons for secondary
treatment, algae is expected to be anissue, as it is in all lagoon-based treatment systems.
Therefore, these alternatives will require dissolved air flotation (DAF) processes prior to
filtration.
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BioLac®: In order to promote nitrogen removal in the existing lagoons, it will be necessary
to perform the following:

= |mprove aeration system to provide aeration timing flexibility and control
based on DO.

= Add clarification facilities so nitrified solids can be returned to the
headworks.

Essentially, it will be necessary to convert an existing lagoon to an activated sludge
reactor. The BiolLac® process by Parkson Corporation is a lagoon-to-activated sludge
retrofit system that incorporates the features described above. Consideration will need
to be made for expected lower wastewater temperatures due to the surface area
exposure to cold temperatures, and what affects this may have on nitrification.

BioShell: The use of BioShell attached growth nitrification would keep the existing lagoon
treatment system in service and provide nitrification prior to tertiary treatment. BioShells
were developed by the University of Utah and consist of a series of pipes in various sizes,
cut longitudinally, and stacked on one another. In the annular space between pipes is a
synthetic media that is available for autotrophic nitrifying bacteria to flourish. The
BioShells are ab out 5.5 feet wide by 8 feet long by 5 feet high and are installed on the
bottom of the lagoon with an air supply to each unit. By providing this process
downstream of existing primary lagoons, process can be reduced in size because organics
in the wastewater are much lower and the surface area requirements less.

A potentially major issue with the BioShells is they are primarily a nitrification process.
Through pilot testing with another northern California wastewater agency, aeration times
were modified to try to promote denitrification but limited results showed ammonia
concentrations increased while nitrate concentrations decreased during the anoxic
periods.

MBBR: Another post-lagoon nitrogen removal process that will be considered is the
MBBR. Similar to the BioShells, this process would be installed downstream of the lagoon
treatment system to take advantage of the reduced organic load. The MBBR is both a
fixed-film and suspended growth process consisting of concrete basins filled with a free-
floating polyethylene packing media. The media creates protected surface areas for
attached-growth (biofilm) to form. There would be two processes — one for nitrification
and one for denitrification. The nitrification MBBR would be aerated.

Because of the low organic content in the wastewater at this point of the treatment
process, an external carbon source would be required to obtain denitrification.
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A potential disadvantage of both the BioShell and MBBR processes is that wastewater
temperatures would be lower than the incoming raw wastewater due to the lagoon
exposure to low ambient temperatures during the winter months. As discussed earlier, at
temperatures below about 5°C, nitrification becomes somewhat unpredictable.

C. New Treatment Processes

Four new treatment processes are to be evaluated for replacing the existing lagoon
treatment system. Three of the four processes rely on the MLE activated sludge
configuration described earlier for its proven nitrogen removal effectiveness. One process
creates similar nitrogen removal conditions by timed aeration and filling and drawing a
reactor basin. The new treatment plant options are as follows.

Conventional Activated Sludge (CAS) using MLE
Aero-Mod Activated Sludge

Membrane Bioreactor (MBR)

Sequencing Batch Reactor (SBR)

O O OO

Compared to alternatives that modify the existing lagoons, all new treatment alternatives
will take advantage of slightly higher wastewater temperatures to enhance nitrification.
In addition, treatment process control will be much easier with properly-sized concrete
basins hydraulic conveyance systems. Below is a brief description of the four alternatives
considered for replacing the existing lagoon treatment facilities.

CAS: The CAS alternative will consist of a suspended growth aerated reactor basin
preceded by an anoxic selector. Mixed liquor and return activated sludge (RAS) will be
returned to the selector to promote denitrification. Nitrification will occur in the aeration
basin. Secondary clarifiers will be provided to separate sludge from the mixed liquor.
Aerobic digesters will be used to stabilize waste activate sludge (WAS) before dewatering
and final disposal. Using historical raw wastewater characterization data, a biological
treatment model of the CAS process will be prepared using BioWin by Envirosim. The
model will be used to size reactor basins and determine what, if any, ancillary chemicals
are required to obtain desired effluent limits.

Aero-Mod Activated Sludge: Aero-Mod Wastewater Process Solutions (Aero-Mod),
stationed in Manhattan, Kansas, is a developer and supplier of municipal and industrial
wastewater treatment facilities. At the time of this writing, Aero-Mod had over 160
installations worldwide and recently developed its Sequential Oxidation (SEQUOX®)
nutrient removal activated sludge process. The SEQUOX® process is essentially a variation
of the Ludzack Ettinger process but contains a second-stage aerobic/anoxic sequencing
reactor to promote denitrification.
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Working with Aero-Mod process engineers, we will develop a BioWin model to evaluate
performance of this process. The process relies on common-wall construction such that
some walls are shared by two processes (one each side of the wall) which reduces overall
footprint size and construction cost. Air lift pumps are used to convey RAS from the
clarifier to an up-front selector. Aeration is accomplished using side-cast aerators than
can be removed and/or maintained from above the water surface.

There are two relatively new Aero-Mod facilities in Rio Del and Ferndale, CA which PACE
and City Staff will visit as part of the alternative evaluation.

Membrane Bio-reactor (MBR): The MBR activated sludge process was required to be
analyzed as part of the consultant solicitation documents for the subject project. MBR
facilities are activated sludge facilities that utilize microfiltration in the aeration basin to
separate liquid from solid phases in wastewater. Consequently, there is no need for
secondary clarification or filtration. MBR’s provide an extremely high quality effluent, in
terms of BOD and TSS, but nitrogen removal is still dependent on the activated sludge
process, and not the membrane. Although, solids residence time (SRT) can be increased
without fear of solids carryover in secondary clarifiers which tends to enhance
denitrification.

MBR facilities require a smaller overall footprint so infrastructure capital cost can be
significantly less than conventional facilities. However, capital costs for membranes and
ancillary equipment is expensive, often erasing any savings from smaller infrastructure. In
addition, operations and maintenance (O&M) costs are higher than conventional facilities
due to increased maintenance of membranes and power needs necessary to convey
wastewater through the membranes. For Mt. Shasta, membranes would likely need to be
de-rated due to the cold wastewater temperatures.

Nevertheless, we will evaluate an MBR treatment facility against all other alternatives.

SBR: The sequencing batch reactor (SBR) is proven, long-standing activated sludge
process that provides effective nitrogen removal. The process utilizes one basin to
accomplish the following treatment steps: 1) fill, 2) aeration, 3) settling, 4) decant, and 5)
idle. In order to accommodate continuous flow, a second basin is required to accept flow
while the other basin goes through its treatment cycle. The SBR process employs pre-
anoxic denitrification utilizing the influent BOD (food source) and endogenous respiration
to remove nitrate. By the end of the settling and decant step, most of the nitrate is
removed from the mixed liquor.
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In order to facilitate continuous flow to the downstream filtration and disinfection
processes, a small, post-SBR equalization basin would be required. The decant step
usually requires pumping which increases power consumption.

ANCILIARY CHEMICAL ADDITION

Depending on the treatment alternative, the following chemicals may need to be incorporated
into the treatment process.

a. pH Adjustment

In the past, the City has struggled with meeting effluent pH discharge limits between 6.0
and 9.0. The 2012 NPDES permits tightened these limits to between 6.5 and 8.5. The City
has taken steps to control effluent pH by switching primary coagulants from the alkalinity-
consuming aluminum sulfate (alum) to more neutral coagulant blends. The results have
been much better but, at times, it still struggles keeping pH above 6.5. Additional
modifications that could enhance consistent pH compliance include:

0 Switching from gas chlorination to liquid chlorine or other disinfection process,
such as ozone or ultraviolet (UV) radiation.
0 Provide more effective denitrification.

The City’s future WWTP will need to provide more effective nitrification which will
consume even more alkalinity. Denitrification is most effective at a pH slightly greater
than neutral (7.0.) BioWin modelling will reveal the need for pH adjustment and/or
alkalinity addition to promote the most effective treatment. However, given the City’s
past struggles with pH compliance, we anticipate the future WWTP should have the ability
to adjust pH at the headworks. Common chemicals for adjusting pH are soda ash, lime
and caustic. Soda ash is used in many small facilities throughout northern California and is
considered much safer to operations personnel, and less expensive than caustic.

However, soda ash is not very soluble in water and requires continuous agitation to keep
in in suspension. Caustic is easily mixed with water but poses safety threats to operations
personnel. In addition, if used at high concentrations (above 50%), it has a high freezing
point (about 60°F.) Therefore, caustic is often used at lower concentrations.

Lime is the most expensive neutralizing agent listed but is the least soluble in water,
requiring preparation of a slurry prior to addition to water. Consequently, it is considered
the most difficult to deal with, but is relatively safe for operations personnel.

During preliminary design of recommended improvements, the most appropriate pH
neutralization chemical should be determined. However, a cost allowance will be
provided in the recommended project.
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b. External Carbon Source for Denitrification

Addition of an external carbon (food) may be required for biological treatment process
alternatives that will not contain enough BOD during the denitrification step. For
alternatives that replace the existing lagoon treatment system, it’s not likely an external
carbon source will be required because denitrification will occur in a selector with
incoming raw wastewater which possesses adequate BOD.

The lagoon enhancement alternatives employ nitrification/denitrification downstream of
the primary biological treatment process. Therefore, it will be necessary to add a carbon
(food) source to promote denitrification. Due to safety issues, methanol is not the
preferred choice. As part of preliminary design of the recommended project, the designer
should evaluate other carbon sources, such as glycerin or acetate, and determine the best
chemical for meeting the City’s needs.

F. FILTRATION

The City’s new NPDES permit requires filtration of its effluent prior to discharge to the
Sacramento River during the winter months which is when wastewater flows are highest. The
existing rapid sand filter has a capacity of about 1.0 MGD. Current peak wet weather flows
could reach 3.2 MGD or more. Thus, the existing effluent filtration facilities need to be
expanded or replaced with higher capacity units. The existing facilities are located above
ground under a steel framed cover with no sides. Consequently, the vessels, including process
equipment and small diameter piping are subject to harsh, wintertime temperatures, rending
the equipment inoperable. The existing structure is not large enough to accommodate
additional like facilities for meeting expected wintertime flows. In addition, the cost to expand
the structure, add insulated walls and ceiling with heated interior would be very expensive.
Instead, it is proposed the existing filter and DAF processes be abandoned and new in-ground,
covered facilities constructed.

Two types of effluent filtration processes will be considered, and are described in more detail
below.

a. Disk Filters

Disk filters have gained in popularity in recent years due to the relatively small footprint,
low backwash rates, and relatively ease of maintenance. Disk filters rely on a series of
cloth-covered disks mounted to a central feed tube that is partially submerged within a
steel box. Effluent enters the feed tube and is conveyed into the disks and through the
cloth medium into the basin in which the disks reside. The cloth medium has pore
opening in the range of 10 um to 30 um. High pressure spray nozzles remove
accumulated solids by spraying the outside of the disks which dislodges solids
accumulation on the inside.
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Disks filters are relatively expensive compared to other filtration types and, in Mt. Shasta,
would likely need to be installed inside in insulated building to protect from freezing. In
addition, the proposed upstream biological treatment process do not include primary
clarification. As a result, the fats and oils that may reach the cloth filter media may cause
the blinding of the filter.

b. Sand Filters

Sand filtration has been the historical means to remove TSS prior to disinfection and
disposal in wastewater treatment for many years. There are a number of sand filtration
configurations, but the most common are travelling bridge filters, deep bed filters, and
continuous backwash up-flow filters. Deep bed filters are typically expensive to construct
and require high backwash rates in order to adequately fluidize the bed during
backwashing. Continuous up-flow filters are less common and are expensive to construct.

Travelling bridge filters are the most common in the north state as they are relatively
inexpensive to construct, can be installed subgrade to mitigate freezing, do not require an
insulated enclosure and require small backwash rates because only a small portion of the
filter bed is backwashed at one time while the remaining filter bed remains in service. A
key factor in the effectiveness of travelling bridge filters is the care taken during
construction to make sure the individual filter beds are sealed properly to the underdrain
system below to prevent sand migration into the underdrain.

For cost estimating and alternative evaluation purposes, travelling bridge filters installed
under a fixed roof structure have been assumed for all alternatives. However, it is
recommended that other filtration technologies, such as disk filtration, be further
evaluated during initial design of the improvements.

G. DISINFECTION

The City uses gaseous chlorine for disinfection which is very effective and inexpensive
compared to other disinfection methods. However, chlorine gas is extremely hazardous to
workers with and many municipalities have moved away from gas for these reasons. With any
chlorine-based disinfection, it is necessary to remove any chlorine residual from the
wastewater prior to discharging to water bodies. The City currently uses gaseous sulfur dioxide
for dechlorination. Below are the various disinfection methods considered for this project.

a. Chlorination

As indicated above, gaseous chlorine is cost-effective but hazardous to workers and the
environment. In addition, gaseous chlorine consumes alkalinity in the wastewater which
lowers pH and makes compliance with pH effluent limits more difficult. The City has
struggled, at times, complying with the lower-bound pH limit of 6.5. The City’s effluent
pH limits were tightened in the 2012 NPDES permit. To mitigate this, many municipalities
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have switched to liquid chlorine (sodium hypochlorite) which is less hazardous and has
slightly alkaline properties so there are no impacts to effluent pH. Liquid chlorination is
more expensive than gaseous chlorine and has a limited shelf life, so the timing of bulk
deliveries relative to usage rates is important to properly manage.

A key factor driving the need to consider alternative disinfection methods is the presence
of regulated disinfection byproducts (DBP) present in NPDES permits. Currently, the City
has an effluent limit for dichlorobromomethane which is a DBP resulting from use of
gaseous or liquid chlorine. For this reason, it’s not likely chlorine disinfection will be the
best approach for the City if it is to retain its Sacramento River discharge. Nevertheless,
both gaseous and liquid chlorine disinfection will be evaluated against other disinfection
methods.

b. Ozone

Ozone is an unstable and extremely reactive oxidant that is more effective than chlorine
for inactivating most viruses, spores, cysts and oocysts. Ozone is quickly converted to
water and oxygen when in aqueous solution, thus no disinfectant neutralization is
required (e.g. dechlorination). The short life of ozone requires that it is generated onsite.
There are several methods used to generate ozone which include electrolysis,
photochemical reaction, and radiochemical reaction by electrical discharge. Although the
efficiency of ozone generators has improved in recent years, it still requires a large
amount of energy. Onsite generation of ozone has high capital and O&M cost.

If future discharge requirements include pharmaceuticals, ozone can be combined with
the hydrogen peroxide to destroy regulated compounds. Although ozone does not form
disinfection byproducts, such as THMs and HAAs, ozone does have the potential to form
aldehydes, various acids, aldo- and ketoacids. In addition, if bromide is present, certain
brominated byproducts can be formed.

c. Ultraviolet (UV) Radiation

Many municipalities have converted their chlorination disinfection facilities to UV systems
in order to avoid discharge violations associated with the presence of DBP’s. Ultraviolet
(UV) light is a designation given to the spectrum of light with wavelengths between 10”7
meters and 103 meters. The UV spectrum, 10°°% meters (254 nm) in particular, has
germicidal properties. Exposure of microorganisms to UV light, either prevents the
replication of DNA and the ability of cells to reproduce, or it causes cell death. As a result,
UV light is an effective disinfectant.

There are several different lamps that are used to produce UV light which include
1) low-pressure low-intensity, 2) low-pressure high-intensity and 3) medium-pressure
high-intensity. Although there are specific differences between the characteristics of
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these lamps and the light produced, they all operate under the same principles. Similar
to chlorine, a specific dose is required to obtain a required kill or inactivation.

While chlorine disinfection is a function of concentration and time, UV disinfection is a
function of light intensity and time. A key variable in determining the required UV
intensity to achieve disinfection is the amount of UV light that is absorbed by dissolved
material in the water. Ultraviolet transmittance (UVT) is a measurement used to quantify
this. This measurement is analogous to the clarity of the water for the UV spectrum. Itis
worth noting that water samples that appear clear in the visible light spectrum, may not
be clear in the UV spectrum. Waters with low UVT values require significantly more UV
infrastructure and increased energy costs for disinfection.

As part of the City’s data sampling and testing protocol for this project, it measured UVT
at various points throughout the existing treatment process. UVT readings were quite
variable, suggesting the lagoons have a seasonal impact on the UVT. Therefore, for
treatment alternatives utilizing the existing lagoons, a lower UVT was assumed for the
purpose of sizing appropriate UV systems.

FLOW EQUALIZATION

Flow equalization is a common practice at wastewater treatment plants serving collection
systems with high infiltration and inflow (1&I) like Mt. Shasta’s. Employing flow equalization
allows secondary and tertiary treatment processes to be downsized. For new treatment
alternatives, depending on the associated ability to accommodate peak flows, emergency
retention will be accomplished be converting Lagoon 1, or portions thereof, to an emergency
retention basin (ERB). Based on an evaluation of peak wet weather flows occurring in 2003, we
determined that the volume in excess of the Aero-Mod’s 3.6 mgd capacity would be stored in
an ERB. This corresponds with a volume of 0.23 MG. To be conservative, we assumed that
similar rainfall and snow melts could occur up to one week. This translates to 1.6 mg, which is
approximately equal half of lagoon 1.

a. Raw Wastewater

Based on historical influent flow data, the City has received high peak wet weather flows
up to five times ADWF. However, these peaks typically last for hours as opposed to days.
Each treatment alternative has a unique ability to accommodate peak flows. For example,
the continuous-flow activated sludge alternatives can accommodate peak daily flows up
to about 3.5 times the ADWF design flow rate. However, for sustained flows at this level,
equalizing storage may be required. The MBR treatment alternative only has the ability to
accommodate peak flows of about twice the design ADWF so will require more equalizing
storage.
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For the purpose of the alternatives evaluation, it is assumed that Lagoon 1 would be
converted to two ERB’s by dredging and disposing existing sludge and lining with a
synthetic liner. The City’s existing static-tube aeration system would be re-used in the
ERB’s to provide enough aeration to keep the stored raw wastewater “fresh” until it can
be recycled into the treatment process.

b. Tertiary Treatment

In general, tertiary treatment processes (filtration and disinfection) will be sized to match
the capacity of the secondary treatment process. However, the SBR treatment
alternative requires equalizing storage downstream of the secondary process in order to
convey continuous flows to tertiary processes. This is due to the non-continuous flow
inherent to the SBR’s fill, draw, and idle characteristics in the reactor basins.

M:\Jobs\0111\0111.44 Wastewater Treatment & Disposal Feasibility Study\Word\Draft PER\Design Criteria Memo.doc
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013066.00
Task 1

August 25, 2014

Mr. Rod Bryan

Public Works Director

City of Mt. Shasta

305 N. Mt. Shasta Boulevard
Mt. Shasta, California 96067

Dear Mr. Bryan:

SUBJECT: MONITORING WELL MW-4 INSTALLATION REPORT, CITY OF MT. SHASTA
LEACHFIELD, MT. SHASTA, CALIFORNIA

INTRODUCTION

This letter documents Lawrence & Associates (L&A) installation and sampling of
monitoring well MW-4 between June 23 and July 1, 2014, at the City of Mt. Shasta’s
municipal leachfield in Mt. Shasta, California (Figures 1 and 2). The purpose of well
MW-4 is to provide a monitoring point in the uppermost continuous aquifer underlying
the site, in the downgradient direction of groundwater movement away from the
leachfield towards the Sacramento River.

All work was performed in accordance with L&A’s Evaluation of Groundwater
Monitoring Well Network, Mt. Shasta City Wastewater Leachfield, Siskiyou County,
California (Work Plan), dated March 29, 2013.

FINDINGS

The well is located on the southwestern flank of Mt. Shasta, a stratovolcano of the
Cascade Geologic Province of northern California. Basaltic to andesitic lava flows with
minor cinder units and voids were encountered from ground surface to a depth of 160 feet
below ground surface (bgs). Underlying the volcanic flows are metasedimentary units of
the Klamath Geologic Province. The metasedimentary units consisted mainly of black
shale with innterbedded metasandstone and mudstone beds, to a depth of at least 400 feet
bgs (Figure 3).

A downhole camera was used to check the sidewalls of the well boring for seeps before
casing was installed in the hole. The camera showed minor drips of groundwater
entering the boring from about 58 feet bgs to 240 bgs where the first saturated zone was
encountered. A second saturated zone was encountered at 290 feet bgs. The
groundwater sample from 240 feet bgs was more mineralized than the sample form 290
feet bgs and contained higher concentrations of nitrate as nitrogen, chloride, sulfate as
S04, and total dissolved solids (TDS; Table 2; Attachment A).

3590 Iron Court . Shasta Lake, California 96019 . (530) 275-4800 . fax (530) 275-7970 . www.lwrnc.com
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SUMMARY OF WORK PERFORMED
PERMITTING

Lawrence & Associates (L&A) obtained a Siskiyou County well permit on behalf of the
City of Mt. Shasta from the Siskiyou County Department of Resource Management,
Environmental Health Division (SCEHD) prior to commencement of work (Attachment
B).

DRILLING METHOD & WELL COMPLETION
Between June 23 and July 1, 2014, Aquarius Well Drilling, Inc. of Mt. Shasta, California,
a California licensed drilling contractor (C-57 No. 366439) drilled monitoring well MW-
4 using the air rotary method of drilling with a Schramm Model T450 WS Rota drill and

8-inch diameter tricone bit. The well was completed as described in Table 1 (following
text) and as shown in Figure 3.

SOIL LOGGING METHOD

Cuttings from the well boring were visually logged (Figure 3).
DRILL CUTTINGS DISPOSAL

Drill cuttings were disposed by spreading onsite.
WELL DEVELOPMENT

OnJuly 1, 2014, Aquarius Well Drilling developed the well by placing the bottom of the
drill pipe at a depth of 252 feet below ground surface (bgs) and blowing compressed air
into the well to evacuate groundwater. The discharge from the well was turbid.
Additional development will be performed on the well once Aquarius Well Drilling has
installed a dedicated submersible pump in the well.

Development water was discharged directly to the ground for disposal.

SURVEYING

The top of the well casing elevation for MW-4 will need to be surveyed to within 0.01
feet relative to the NAD83 datum (horizontal) and NAVD88 datum (vertical) as required
by California electronic data filing requirements.

GROUNDWATER SAMPLING

On June 25, 2014, groundwater samples were collected from the 240 feet bgs elevation
(first water encountered) and the 290 feet bgs elevation (Table 2; Attachment B).

The groundwater samples were collected directly from the water being blown out of the
hole sample bottles provided by the analytical laboratory, placed on ice in a cooler with a
chain-of-custody form, and delivered to Basic Laboratory in Redding, California where
they was analyzed for coliforms, volatile organic compounds (EPA Method 8260),
general chemistry parameters, and total metals (Table 1; Attachment A).

013066.00 Lawrence & Associates
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Please contact me at (530) 275-4800 if you have any questions regarding this report.
Sincerely,

W&%M@;z

Bonnie E. Lampley
Principal Hydrogeologist, CHG 626

BONNIE E.
LAMPLEY

No. HG626
CERTIFIED

Tables (following text)
Table 1: MW-4 Well Completion Data
Table 2: MW-4 Field and Laboratory Results of Groundwater Samples (June 25, 2014)

Figures (following tables)
Figure 1. Site-Location Map
Figure 2. Site Map
Figure 3. Soil Boring Log and Well Construction Detail for MW-4

Attachment A: Laboratory Data Sheets
Attachment B: Siskiyou County Water Well Permit

cC: Mr. Eric J. Rapport, CVRWQCB, Redding, CA
Mr. Paul Reuter, PACE Engineering, Redding, CA
Mr. Bill Navarre, Siskiyou County Community Development Department,
Environmental Health Division

013066.00 Lawrence & Associates
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TABLE 1
MW-4 WELL COMPLETION DATA
Item MW-4
Top of casing elevation, .
feet MSL To Be Determined
Total depth, 279
feet below ground surface (bgs)
Size of hole,
; 8
inches
Casing material Sch. 40 PVC, 4”
Sanitary seal material and interval, Cement,
feet bgs 0-102
Bentonite seal and interval, Bentonite Chips,
feet bgs 102 - 106
Filter pack (SRI #8 sand) interval, 106 - 279
feet bgs
Screened interval, 0.010” slot,
feet bgs 17-32
Volcanic 0 to 170;
Lithology, feet bgs Metasedimentary
170 to 400
Initial Water Level, 240
feet bgs
TABLE 2
MW-4 FIELD AND LABORATORY RESULTS OF GROUNDWATER SAMPLES
(JunE 25, 2014)
. . MW-4 MW-4
Groundwater Elevation Units (240 feet bgs) (290 feet bgs)
Temperature Degrees C° 20.8 20.1
Electrical Conductivity pmho/cm 171 36
pH pH Units 6.96 7.68
General Chemistry
Nitrate as N mg/L 1.12 <0.20
Chloride mg/L 1.34 0.66
Sulfate as SO, mg/L 10.8 2.56
Total Dissolved Solids mg/L 900 317

013066.00
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LAWRENCE & ASSOCIATES
3590 IRON COURT
SHASTA LAKE, CA 96019

PHONE: (530) 275-4800
FAX: (530)275-7970

PROJECT: SHEET: 1 OF 1 \
LEACHFIELD EVALUATION
c UATIO HOLE # MW-4
JOB #: 013015.01 DATE:  6/23 -7/1/14

LOGGED BY: AQUARIUS WELL DRILLING LICENSE - 57 366439

WEATHERED VESICULAR BASALT WITH ABUNDANT AMYGDULES +20% RED TUFF

SHALE AND METASANDSTONE,; SILTY FINES ARE RED (2.5YR 4/8)

METASANDSTONE; SILTY FINES ARE RED (2.5YR 4/8) SRI No. 8 SAND

SHALE, BLACK WITH PYRITE XLS IN REDDISH YELLOW CLAY MATRIX (5YR 6/8)

SHALE, BLACK WITH PYRITE XLS
SHALE, BLACK, SILTY FINES ARE BROWN (7.5YR 5/8)

SHALE, BLACK
BLACK AND RED SHALE WITH SEVERAL ANGULAR QUARTZ FRAGMENTS

SHALE AND METASANDSTONE 4"¢ SCHEDULE 40 0.020 SLOT SCREEN
MUDSTONE

MUDSTONE, FINES ARE YELLOW (10YR 7/6)

BLACK SHALE

CAVED HOLE
COARSE GRAVEL (AMYGDULAR BASALT AND SHALE FRAGMENTS)

METASANDSTONE AND BLACK SHALE

BLACK SHALE
TOTAL DEPTH =400 FEET

—_—

FIELD LOCATION OF WELL: SEE FIGURE 2
DRILLER: AQUARIUS WELL DRILLING LICENSE - 57 366439
WELL ELEVATION:
EQUIPMENT AND SPECIFICATIONS:
SCHRAM MODEL T450 WS ROTADRILL USING 8-INCH
\ TRICONE BIT AND AIR-ROTARY METHOD OF DRILLING /
8 WELL
m CONSTRUCTION
= | >
L |8y 8"¢ STEEL RISER WITH LOCKING ROYER LID I f
r I
E 2 4"$ PVC SLIP CAP — | () N
W | B DESCRIPTION
4"$¢ SCHEDULE 40 PVC BLANK CASING
—0 TOP SOIL WITH WEATHERED VESICULAR BASALT BOULDERS - A
B 20 WEATHERED VESICULAR BASALT WITH ABUNDANT AMYGDULES, GREY
__ 40 WEATHERED VESICULAR BASALT WITH ABUNDANT AMYGDULES, 4 ‘
| GREY. VOID 20-23 FT BGS CEMENT SLURRY WITH 5% BENTONITE ——={ e
— 60 WEATHERED VESICULAR BASALT WITH ABUNDANT AMYGDULES + 20% RED TUFF N
B 80 ANDESITE WITH HORNBLENDE XLS; VOID 75-93 FT BGS a
WEATHERED AMYGDULAR BASALT, ABUNDANT CLEAR XLS; VOIDS 75-93 FT BGS
B 100 WEATHERED BASALT, IRON OXIDE STAINING THROUGHOUT (10R 4/8) VOIDS 75-93 FT BGS
B WEATHERED BASALT, 90% DARK GREY (5YR 4/1); 10% RED (10R 4/8) 3/8"¢ BENTONITE CHIPS —————"1 [ —|
[ 120 WEATHERED AMYGDULAR BASALT, BLACK 60% + RED 40%
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ATTACHMENT A
LABORATORY DATA SHEETS AND CHAIN-OF-CUSTODY FORM



wavw.basiclab.com

basic 2218 Rallroad Avenue voice 530.243.7234 3860 Morrow Lane, Sute F voice 530.894.8966
fahoratory Redding, California 96001  fax 530.243.7494 Chico, California 95928 fax 530.894.5143

July 14, 2014

Lab ID: 14F1010

DAVID KIRK

LAWRENCE & ASSOCIATES

3590 IRON COURT

SHASTA LAKE, CA 96019

RE: GENERAL TESTING MT SHASTA MW-4 (013015.01

Dear DAVID KIRK ,

Enclosed are the anal'ysis results for Work Order number 14F1010. All analysis were
performed under strict adherence to our established Quality Assurance Plan. Any
abnormalities are listed in the qualifier section of this report.

If you have any questions regarding these results, please feel free to contact us at any time.

~ We appreciate the opportunity to service your environmental testing needs.

Sincerely,

Tk Yoo

Ricky D. Jensen
Laboratory Director

Califgrnia ELAP Certification Number 1677

Page 1 of 2



wwyy. hasiclab.com

2218 Railroad Avenue voice 530.243.7234 3860 Morrow Lane, Suite F voics 530.894.89866
lahoraioiy Redding, California 96001 fax 530.243.7494 Chico, California 85928 fax 530.804.5143
Report To: LAWRENCE & ASSOCIATES Lab No: 14F1010
3590 IRON COURT Reported: 07/14/14
SHASTA LAKE, CA 96019 Phone: (530) 275-4800
Attention: DAVID KIRK pP.oO. #

Project: GENERAL TESTING MT SHASTA Mw-4 013015.01
General Chemistry

Analyte Units Results Qualifier MDL RL Method Analyzed Prepared Batch
MW-4 @ 240° Water (14F1010-01) Sampled:06/25/14 09:45 Received:06/25/14 12:47

Chloride mg/I 1.34 0.10 0.50 EPA 300.0 07/04/14 07/03/14 B4G0O756
Sulfate as S04 " 10.8 0.20 1.00 " " " "
Total Dissolved Solids " 900 3 6 _ SM 2540C 06/26/14 06/26/14 B4F139&
MW-4 @ 290' Water (14F1010-02) Sampled:06/25/14 11:10 Received:06/25/14 12:47

Chloride mg/l 0.66 0.10 0.50 EPA 300.0 07/04/14 07/03/14 B4G0756
Sulfate as SO4 " 2,56 0.20 1.0¢ " " " "
Total Dissolved Solids " 317 3 6 SM 2540C 06/26/14 06/26/14 B4F1396

Notes and Definitions

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the detection {imit

NR Mot Reported

dry Sample results reported on a dry welght basis

RPD  Relative Percent Difference

< Less than reporting limit

< Less than or equal to reporting limit

> Greater than reporting limit

> Greater than or equal to reporting limit

MDL Method Detection Limit

RL/ML Minimum Level of Quantitation

MCL/AL Maxium Contaminant Level/Action Level

ma/kg Resuits reported as wet weight

TTLC Total Threshold Limlt Concentration

STLC Soluble Threshold Limit Concentration

TCLP Taxicity Characteristic Leachate Procedure

Note 1 Received Temperature - according to EPA guldelines, samples for most chemistry methods should be held at <6 degrees C after collection, Including during
transportation, unless the time from sampling to delivery is <2 hours. Regulating agencles may invalidate results if temperature requirements are not met.

Note 2 According to 40 CFR Part 136 Table II, the following tests shoukd be analyzed In the field within 15 minutes of sampling: pH, chlorine, dissolved oxygen, and sulfite.

Approveq/By
Basic Laboratory, Inc.
California ELAP Cert #1677 and #2718 Page 2 of 2
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wwwy.basiclab.com

b 8. S I C 2218 lHaiIroaq Avenue voice 530.243.7234 3860 Morrow Lane, Suite F voice 530.894.8966
taboratory Redding, Galifornia 96001 fax 530.243.7404 Chico, California 95928 fax 530.894.5143

June 27, 2014

Lab ID: 14F1030

DAVID KIRK

LAWRENCE & ASSOCIATES

3590 IRON COURT

SHASTA LAKE, CA 96019

RE: GENERAL TESTING MT SHASTA MW-4 013015.01

-Dear DAVID KIRK,

Enclosed are the analysis results for Work Order number 14F1030. All analysis were
performed under strict adherence to our established Quality Assurance Plan. Any
abnormalities are listed in the qualifier section of this report.

If you have any questions regarding these results, please feel free to contact us at any time,
We appreciate the opportunity to service your environmental testing needs.

Sincerely,

g

Ricky D. Jensen
Laboratory Director

Californla ELAP Certification Number 1677

Page 1 of 2



www . basiclab.com

basic 2918 Railroad Avenue voice 530.243.7234 3860 Morrow Lane, Suite F voice 530.894.8966
ijabhoratory Redding, California 96001  fax 530.243.7494 Chico, California 95928 fax 530.894.5143
Report To: LAWRENCE & ASSOCIATES Lab No: 14F1030
3590 IRCN COURT Reported: 06/27/14
SHASTA LAKE, CA 96019 Phone: (530) 275-4800
Attention: DAVID KIRK P.O. #

Project: GENERAL TESTING MT SHASTA MW-4 013015.01
General Chemistry

Analyte Units Results Qualifier MDL RL Method Analyzed Prepared Batch
MW-4 @ 240' Water (14FL030-01) Sampled:06/25/14 09:45 Received:06/25/14 16:40
Nitrate as N mgfl 1.12 R-08 0.20 0.50 EPA 353.2 06/25/14 06/25/14 B4F1367
MW-4 @ 290° Water (14F1030-02) Sampled:06/25/14 11:10 Received:06/25/14 16:40
Nitrate as N mg/l ND R-08 0.20 0.50 EPA 353.2 06/25/14 06/25/14 BAF1367

Notes and Definitions

R-08 ‘The sample was diluted due to sample mattix resulting In elevated reporting limits.

3 Detected but below the Reporting Limit; therefore, result Is an estimated concentration (CLP J-Flag). The ] flag is equivalent to the DNQ Estimated Concentration flag.

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the detection limit

NR Not Reported

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

< Less than reporting limit

< Less than or equal to reporting limit

> Greater than reporting limit

= Greater than or equal to reporting limit

MDL -~ . Method Detection Limit

RLML  Minimum Level of Quantitation

MCL/AL Maxium Contaminant Level/Action Level

mg/kg . Results reported as wet weight

TTLC Total Thresheld Limit Concentration

STLC Soluble Threshold Limit Concentration

TCLP Taxicity Characterlstic Leachate Procedurae .

Nate 1 Received Temperature - according to EPA guidelines, samples for mast chemistry methods should be held at <6 degrees C after collection, including during
transportation, unless the time from sampling to dellvery Is <2 hours. Regulating agencies may invalidate results if temperature requirements are not met.

Note 2 According to 40 CFR Part 136 Table II, the following tests should be analyzed In the fleld within 15 minutes of sampling: pH, chlorine, dissalved oxygen, and sulfite.

2y —

Approvell By

Basic Laboratory, Inc.
California ELAP Cert #1677 and #2718 Page 2 of 2
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ATTACHMENT B
SiskIYou CouNTY WATER WELL PERMIT



Siskiyou County Department of Public Health-Environmental Health Division
806 South Main Street, Yreka CA 96097
Teiephone: (530) 841-2100 FAX: (530) 841-4076

TAONRAW S 25

WATER WELL PERMIT

APPLICANT (Must be licensed contractor or property owner and must be
legible)

Name CH—-Y of M-\-. Shasre

PERMIT#

address_ 205 N, My, Shasta Bivd,

Mailing Address DAME

City, State, Zip Code_ M} . SSWa stz 4 CA Qo

Telephone £ 30 - 32le- 7510

Well Type Annular Seal Depth
O Domestic .. ....20 foot minimum
O Industrial... 50 foot minimum
O Agricultural 20 foot minimum
O  Public.. ...50 foot minimum
@ Monitoring. as approved  #.DAM -
O Deepening...
O  Destruction...
O  Soil bores.. ..asapproved #.......
a as approved

Minimum thickness of annular space seal is 2 inches

A PLOT PLAN MUST be submitted on an 81/2 x 11 sheet of
paper. It must include all property boundaries, waterways, roads,
septic systems and structures, location of the proposed well in
relationship to the property boundaries.

Permit Conditions

e Well driller must provide a minimum of 24 hours
notice prior to installing or placing annular seal.

o All wells must be drilled under a C-57 license

e Applicant/well driller is responsible for maintaining
all setbacks as approved by on location map below
including a minimum of 100 feet from any
established on-site sewage disposal location.

*  Owner and well contractor are required to submit a
completed well log within 30 days of well
completion.

¢ This permit does not guarantee issuance of any
other development permits or land use requests for
this property.

+ This permit expires one year from the date of
issuance.

Owner/Contractor Signatures
SIGNATURE OF OWNER: (required on all applications)

I am the owner of the property and certify that the
information contained herein is accurate. I understand that
this application will become a permit upon review and
approval by the Public Health Department. | understand
that well construction may not begin prior to receiving a
permit and all terms and conditions apply. | hereby
authorize SISKIYOU COUNTY to enter the property for
inspection purposes.

1 1 hereby authorize the contractor listed herein to obtain
the permit.

Signature Date
Signature of Contractor (if applicant is contractor)

| certify that | possess a valid C-57 contractor’s license that is in
full force and effect. | certify that | have read this application and
the above information is correct. | agree to comply with all
Siskiyou County Ordinances and State Laws relating this wel
construction. | understand that this application will become a
permit upon review and approval by the Public Health
Department. | understand that well construction may not begin
prior to receiving a permit and all terms and conditions permit and
all terms and conditions apply.

Date

Il permit 2010.doc

Contractor

$:200

Health\Land U:

Property Location .
Property Owner Clay o M, Shasta
iy Managers Ted Mereent
Assessors parcel #

Location Sﬁl C:’)rv\cr Q£ :Sgr\—\ o 257

Parcel Size

WELL CONTRACTOR
Name A% (VRN \'"l}AS S&h’lis El{;}i\,h
Mailing Address 12O . Egi L 5707 Guk V. i[e.

Ciy, State, zip Code M ¥, Sheaste.  C 1)

Telephone (\S’ED\ 0( Zlo —- A \ >5
34329

License #

qn'gp

Well permit.........ccooeeviiiiiii e
Well destruction
Monitoring Well(s) and Soil bores.....First three-$318
and $85 for each additional well

For Official Use Only

Date Initials
Property Owner Verification
Set back Requirements
Flood
City Public Works o
Received by Date,

Fee Received

Pemmission is hereby granted for the above well work in accordance
with all State and County laws and standards as provided in Siskiyou
County Code, Title 5, Chapter 8 and any conditions as set forth in this
permit.

Issued by, Date

Seal Inspection, Date

Seal Depth

Final Inspection by Date

Inspection Notes:

Date Well Log Received Log #
LOCATION MAP

(AS BUILT)

A#Ac"lid




LAWRENCE
& ASSOCIATES
ENGINEERS & GEOLOGISTS

013015.01, T2
February 27, 2014

Mr. Rod Bryan

Public Works Director

City of Mount Shasta

305 North Mt. Shasta Boulevard
Mt. Shasta, CA 96067

Dear Mr. Bryan:

SUBJECT: LEACHFIELD DESIGN EVALUATION, MT. SHASTA CITY WASTEWATER
LEACHFIELD, SISKIYOU COUNTY, CALIFORNIA

INTRODUCTION

At the request of PACE Engineering, Lawrence & Associates (L&A) has prepared this Leachfield
Design Evaluation letter report (Leachfield Evaluation) for the City of Mt. Shasta’s (City) wastewater
leachfield (Figures 1 and 2). The Leachfield Evaluation is intended to address the requirement for a
Technical Report on leachfield design, per the current Waste Discharge Requirements (WDR) Order
No. R5-2012-0086, as follows:

C. Special Provisions, 2. Special Studies, Technical Reports and Additional Monitoring Requirements

d. Leachfield Design Investigation. This provision requires the Discharger to provide a technical engineering
report on the design parameters for the Facility leachfields. Specifically, the Discharger must provide design flow
rate and loading rates for treatment and soil conditions (including percolation rates) at the leachfield site. The
seasonal and intermittent use of the leachfields and subsequent effect on subsurface treatment, if any, must be
addressed. Year-round usage of the leachfields must also be evaluated with respect to design restraints and/or
treatment capacities. The technical report must be prepared and certified by a California-registered Professional
Civil Engineer. Within 6 months following adoption of this Order, the Discharger shall submit a Leachfield Design
Investigation work plan for approval by the Executive Officer. The final Leachfield Design Investigation report

must be completed and submitted within 12 months following Executive Officer approval of the work plan.

Previously, L&A prepared an Options Evaluation (April 2013) based on data supplied by PACE
Engineering (PACE), an as-built map of the leachfield area, wastewater flow and quantity data from
the City, reports previously prepared by PACE (1992 Master Sewer Plan, 2010 Report of Waste
Discharge), published geologic maps and documents, and in-house information from work previously
conducted at the site by L&A in 1991.

For this Leachfield Evaluation, the information used in the Options Evaluation is combined with field
work at the leachfield site, to further interpret hydrogeologic conditions and address the items required
in WDR Item C.2.d.

3590 Iron Court . Shasta Lake, California 96019 . (530) 275-4800 . fax (530) 275-7970 . www.lwrnc.com
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Mr. Rod Bryan, Wastewater Treatment Manager February 27, 2014
Mt. Shasta City Leachfield — Leachfield Design Evaluation Page 4 of 18

WASTEWATER SYSTEM DESCRIPTION

The City provides sewerage service for the community of Mt. Shasta and serves a population of
approximately 3,595. Wastewater influent is primarily domestic.

The treated wastewater effluent can be discharged to the Sacramento River in winter, spring, and fall,
but not summer. The treated effluent also is delivered to the Mt. Shasta Resort Golf Course for golf
course irrigation. The City provides as much available recycled water as the Resort can take during
the Resort irrigation season; which is typically between April and October. Over the past four years,
the City has provided an average of 50 million gallons of irrigation water per irrigation discharge
season.

The City also may dispose of treated wastewater to its leachfield, located on property owned by the
USFS. Discharge to the leachfield occurs when golf course needs have been met and/or the City
cannot meet the reclamation specifications and/or a higher quality effluent cannot be maintained for a
surface water discharge.

The leachfield consists of two fields with a total of 20,000 lineal feet of percolation trenches (as-built
plan-view drawings for the leachfield were submitted as Attachment A to the Options Evaluation). A
series of splitter and distribution boxes allow the City of distribute the flow evenly through the field,
and to alternate loading and rest periods. The percolation trenches vary from eight to 12 feet in depth,
with perforated pipe installed at about five feet in depth in each trench. There are 40 piezometers
installed throughout the trenches; they have been reported to be dry since installation.

The previous WDR, Order No. R5-2007-0056, described the use of the leachfield as limited to the
summer months with an annual average usage of 20 days per year. The current WDR specify a
maximum daily discharge of 0.7 million gallons per day (MGD) or about 486 gallons per minute
(gpm). This is about the limit of the existing leachfield pump, which the City believes can deliver
about 500 gpm.

Figures 3 and 4 show graphs of historical effluent flow to the leachfield, river, and golf course, on
monthly and annual bases, respectively. Flow to the leachfield increased each year in 2009 through
2011, but declined in 2012.

PACE estimates that maximum future average daily wastewater flow (ADWF) to the leachfield could
be as high as 1.8 MGD (about 1,250 gpm), with a peak flow of 6.5 MGD (about 4,500 gpm) if all
effluent was sent to the leachfield.

013015.00 Lawrence & Associates
w:\clients\mt. shasta, city 0A013066.00 - leachfield evaluation\report\imtshasta_leachfield_eval.docx



Mr. Rod Bryan, Wastewater Treatment Manager February 27, 2014
Mt. Shasta City Leachfield — Leachfield Design Evaluation Page 5 of 18

Figure 3. Treated Wastewater Flow, Monthly - Mt. Shasta
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Mr. Rod Bryan, Wastewater Treatment Manager February 27, 2014
Mt. Shasta City Leachfield — Leachfield Design Evaluation Page 6 of 18

LEACHFIELD DESIGN EVALUATION

Two aspects of soil conditions must be considered for the leachfield design study — the rate at which
the soil can accept wastewater (percolation rate) and its treatment capacity.

PERCOLATION RATE

The rate at which the soil can accept wastewater is dictated by the geology. The soil and underlying
geologic units at the leachfield site are composed of volcanic deposits which have very high porosity
and permeability, with good capacity for water transmission. This is the reason that there are not
many surface-water courses on the slopes of Mt. Shasta — most of the snowmelt and rainfall
immediately percolate into the soil rather than running off.

Based on the log for monitoring well MW-3, the leachfield site is underlain by about 225 feet of
volcanic deposits, which in turn are underlain by shale to a depth of at least 317 feet below ground
surface (bgs; see Attachment A, well logs). The volcanic deposits consist of about 20 feet of brown
clay and gravel, underlain by about 135 feet of basalt (to a depth of about 155 feet), which is in turn
underlain by about 70 feet of brown clay, gravel, and boulders (to a depth of about 225 feet). Two
very hard basalt layers were observed during the drilling of MW-3, at 35 to 42 feet and at 96 to 115
feet.

The depth to groundwater is about 255 feet bgs in MW-3, the current on-site groundwater monitoring
well that is downgradient of the leachfield. The depth to groundwater in a previously monitored well,
MW-2, was about 155 feet bgs. Thus, there is a thick sequence — at least 150 feet, and up to 250 feet —
of unsaturated material underlying the leachfield.

Forty piezometers were installed within the leach trenches when the leachfield was constructed. City
staff report that the piezometers have always been dry. This indicates that the soil immediately
surrounding and underlying the leach trenches has more than adequate capacity to transmit the
quantities of wastewater historically discharged at the site.

Because of the depth of the leach trenches (generally more than10 feet), standard percolation tests to
estimate permeability were not safely feasible. Based on the description of the geologic materials in
the drillers logs and our experience in the vicinity, it is unlikely that even a relatively undisturbed
sample of the materials between 10 and 20 feet bgs could be collected for laboratory analysis of
permeability. Instead, we recommend estimating the unsaturated permeability in situ.

In-place testing of vadose zone permeability is often done through permeameter testing, either
constant-head or falling-head tests. Constant-head permeameters are a better choice when the
permeability is expected to be relatively high (as at the leachfield site), although the permeability must
be low enough that a constant head can be maintained with a reasonable water supply. That is, if the
permeability is very high, it may not be possible to maintain a constant head (1) with a reasonable
amount of water or (2) with the maximum amount of water that can move through the casing. In that
case, a less formal pump-in test can be conducted, where a known volume of water is pumped into a
casing set at the depth of interest, and the head in the casing is maintained at a more or less constant

013015.00 Lawrence & Associates
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level. This is similar to the constant-head permeability test, but the constant-head test uses a reservoir
and float (or other flow control device) to maintain the head until a constant input flow is reached.
The pump-in test is conducted until the measured head and input flow both stabilize.

It was proposed in the Leachfield Options report that the choice of either a constant-head permeameter
test or a pump-in test would be made in the field upon completion of drilling two boreholes to depths
of 10 and 20 feet, to evaluate the permeability of the zone in which the leach lines are installed and
immediately beneath the lines.

These boreholes were installed by L&A on September 17, 2013, to the planned depths. Each hole
was cased with four-inch, Schedule 40 PVC casing, with two feet of factory-slotted screen at the
bottom. The annular space above the slotted interval was sealed with bentonite, wetted and allowed to
hydrate. Figures 5 and 6 show the boring logs and completion details.

The two test holes were installed in the southeastern portion of the site, near the existing access road,
as this was the only location accessible at the time. Drilling in other locations on the site necessitates
environmental review by the Forest Service, adding an unknown amount of time to the process;
because it was desired to install the boreholes this season, the holes were drilled near the road.

Stratigraphy at the two locations varied from silt to silty gravel. In hole P-S (10 feet deep), the upper
five feet consisted of dry silt with minor gravel; underlying the silt was a silty gravel to total depth
(refusal). The gravel also was dry. In hole P-D, the upper silt was present to four feet below ground
surface (bgs). Underlying the silt was a foot of gravelly silt. Underlying the gravelly silt was silt and
gravelly silt to a depth of 18 feet bgs; there was one foot of silty gravel at 12 feet bgs. Weathered
volcanics were encountered at 18 feet bgs to 20.5 feet bgs (total depth). Hole P-S was completed in
the silty gravel; hole P-D was completed in the weathered volcanics.

On October 29, 2013, short pump-in tests were conducted to assess the general permeability of the
zones in which the boreholes were completed. Figure 7 shows the data and interpretations, and
Figure 8 presents graphs of the test flows and water levels. For each hole, about 250 gallons of clean
water were introduced into the formation.

The following equation was used to evaluate the data:

K=Q/5.5rh
Where:
Q = Inflow rate
h = Head over tested interval
r = Casing radius
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LAWRENCE & ASSOCIATES PHONE: (530) 275-4800 PROJECT: CITY OF MT SHASTA SHEET 2 OF 2
3530 IRON COURT FAX: (530) 275-7970 LEACHFIELD EVALUATION HOLE #: P-S
SHASTA LAKE, CA 96019 JOB#: 013015.01 DATE: 9M17/2013
FIELD LOCATION OF WELL: LOGGEDBY: D. L. K. DRILLER: LAWRENCE & ASSOCIATES

WELL CASING: 4" ¢ SCH 40 PVC
EQUIPMENT AND SPECIFICATIONS:

CME 55 DRILL WITH 10" $ HOLLOW-STEM AUGERS

-l
e |3 E 5 10" ¢ LOCKING ROYER CAP =] |
o]
% 5 5 g g 4" § PVC SLIP CAP -
[T
B 88| ES
(=] W o DESCRIPTION
1]
| = 10" BORING ——=f
— SILT WITH MINOR (=5%) SMALL GRAVEL, 10" § BLANK CASING
—2 =] SOFT, DRY, PINK (7.5 YR &/4),
ML = QUICK GROUT s
N ]  COLOR CHANGES AT 2 FEET TO LIGHT BENTONITE SLURRY
. === BROWN (7.5 YR 6/4)
BENTONITE CHIPS WETTED
AND ALLOWED TO HYDRATE
5]
—8 SILTY GRAVEL: 172" § CLASTS, #8 SAND -
SUBROUNDED TO ROUNDED, MEDIUM 4" $0.20 SLOT SCH 40 SCREEN - =]
- DENSE, DRY, LIGHT BROWN (7.5 YR 6/4) -
10 4" ¢ PLASTIC END CAP |l
CAVEDHOLE —
12 P REFUSAL, NO RETURMN, BORING TERMINATED
— 14
— 16
16
— 20
— 22
24
FIGURE 5
PO 3050 QTY OF WT. SHAST LE ACHFIELDWELL LOG <F 5 .dwg M TS, 227004
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LAWRENCE & ASSOCIATES PHONE: (530) 275-4800 PROJECT: CITY OF MT SHASTA SHEET 1 OF 2
3590 IRON COURT FAX: (530) 275-7970 LEACHFIELD EVALUATION HOLE#: P-D
SHASTA LAKE, CA 96019 JOB# 013015.01 DATE: 9/17/2013

FIELD LOCATION OF WELL:

LOGGED BY: D.L. K. DRILLER: LAWRENCE & ASSOCIATES
WELL CASING: 4" ¢ SCH 40 PVC

EQUIPMENT AND SPECIFICATIONS:

CME 55 DRILL WITH HOLLOW-STEM AUGERS

-
o 2 . 10" LOCKING ROYER CAP ——=f |
E Q= © |
:r | & E g o 4" § PVC SLIP CAP )
o
5 38 ES
& ®3 Sa&  DESCRIPTION
- 0 —
—2 | ML F=—=| SILT: SOFT, DRY, PINK (7.5 YR 8/4)
|, = 10" § BORING
T7or]  GRAVELLY SILT (<10% GRAVEL): SOFT,
".5.2.d  DRY, REDDISH YELLOW (7.5 YR 6/8)
- 6 Bl
= 10" ¢ BLANK CASING &
— 8 ML == SILT: SOFT DRY, REDDISH YELLOW
——| (7.5YR7/16)
— 10 E—
] QUICK GROUT %
—_— BENTONITE SLURRY
— 12 GM Eo]  SILTY GRAVEL: 144" TO 12" 6,
| "5.0.d  SUBROUNDED, LOW SPHERICITY
— 14 o
B === GRAVELLY SILT: SOFT, DRY, BROWN BENTONITE CHIPS WETTED
6 ML =] (75vrsn AND ALLOWED TO HYDRATE
18 == #8 SAND - | |
WO -
| vy 4" $0.20 SLOT SCH 40 SCREEN =
v v | WEATHERED VOLCANICS [
20 N 4" § PLASTIC END CAP | ()
22
24
FIGURE 6

FAOTENSO CITY OF M SHAST LEACHFIELDWELL LOG - $.0 g M T5 2770018
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City of Mt. Shasta Wastewater Dispersal Field
Pumping-In Tests, 10-29-13
Both probes dry at beginning of test.
P-S (Shallow - 10.25 feet TOC} P-D {Deep - 22 feet TOC)
Time Flow Cumulative Cumulative Time Depth to Time Flow Cumulative Cumulative Time Depth to|
Volume Rate Water| Volume Rate Water,
gpm  cubic feet cfm feat TOC] gpm cubic feet cfm feet TOC
14:25 0.0 0.0 00 14:25 10.25 1117 0.0 0.0 0.0 11:18 220
14:30 25 17 03 14:28 10.05] 11:18 2.5 0.3 0.3 11:20 1845
14:35 25 33 03 14:36 5.08] 11:31 2.3 4.3 03 11:28 18.35
14:40 2.5 50 03 14:41 2.85 1148 2.4 9.8 0.3 11:50 13.33
14:44 25 64 03 14:43 1.95 12:10 2.3 166 0.3 12:11 18.05
14:48 15 7.2 03 14:43 1.65] 12:14 2.6 179 0.3 12:15 17.90
14:55 1.4 8.5 03 14:57 1.64] 1221 2.5 20.3 0.3 12:22 12.10
15:00 14 94 03 15:01 1.62 12:40 2.4 264 0.3 12:41 183.05
15.08 1.4 11.1 03 15:10 1.96] 12.50 2.4 256 0.3 12:51 18.20
15:15 1.4 122 02 15:16 1.92] 13.00 2.5 329 0.3 13:01 18.25
15:30 1.4 150 02 15:28 1.96] 13:10 25 36.3 0.3 13:11 18.30
15:35 1.5 16.0 02 15:37 1.73] 13:15 2.3 37.8 0.3 13:16 13.60
15:41 15 172 02 15:42 1.72] 13:18 0.0 378 03 13:25 20.35
15:52 1.5 154 02 15:50 1.65] 17:15 2183
16:.00 15 210 02 16:01 1.65]
16:10 15 230 02 16:05 1.69]
16:20 15 250 02 16:09 1.65]
16:25 15 260 02 16:22 1641
16:31 15 272 02 16:25 1.70]
16:35 1.7 28.2 02 16:30 1.72]
16:40 16 292 02 16:36 1.64]
16:45 1.6 303 02 16:41 1.64
16:50 1.6 314 02 16:46 1.64
16:52 0.0 314 02 16:51 1.64]
16:54 4.52
16:55 6.58
16:57 7.57
16:53 8.52
17:05 9.41]
17:10 9.83]
17:15 9.98
17:20 10.13]
Head, H 85 feet Heac, H 38
Length, L (gravel pack length) 2.8 feet Length, L (gravel pack length) 3.0
Radius, r  (hole radius) 0.4 feet Racius, r  [hole radius) 0.4
Final discharge, O 307 2 cubic feet/day Final discharge, O 461.4
K=Q/55rh K=Q/55rh
K= 16 feet/day K= 53 feet/day
K= 9.1E-03 cm/sec K= 3.1E-02 cm/sec
K = G/ {2piLH) * sinh-1{L/2r) K = Q/{2piLH) * sinh-1{L/2r)
K= 28 feet/day K= 119 feet/day
K= 1.64E-02 cm/fsec K= 6.90E-02 cm/sec
Lawrence & Associates
FIGURE 7
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1n Flow & Depth to Water During Pump-In Test on P-$ 0
City of Mt. Shasta Leachfield
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The results of the permeability testing show that the permeability is relatively high — about 16 feet/day
at 10 feet bgs and 53 feet/day at 20 feet bgs. A limitation to the testing, however, is the short length of
the test. It would be difficult to conduct a long-term test at this location, in that it would take at least
25,000 gallons for the water to move even as short a distance as 35 feet from the casing.

The results of the pump-in test, however, correlate to the “observed” rate of inflow. The observed
rate can be calculated by dividing the trench area by the known flow (we assumed the wastewater
moves through the lower 10 feet of each active trench). The calculated observed application rate that
the formation takes is 0.7 feet/day at ADWF and 2.3 feet/day at maximum flow. Comparing the
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observed rate with the approximate values from the pump-in test, and considering that the piezometers
are always dry, the existing field has sufficient capacity to at least double the flow. Using the lowest
measured permeability (16 feet/day) and the available side-wall area of one field (50,000 square feet),
the calculated potential flow is about 6 million gallons per day; Table 1 shows the calculations. While
this is speculative, it illustrates that the existing fields can accept more than the current average or
maximum day flows.

Table 1. Existing & Potential Wastewater Application Rates

Wastewater
ADWEF 0.26 MGD
34,759 cubic feet/day
Max Flow 0.87 MGD
116,310 cubic feet/day
Leachfield
Length 20,000 lineal feet, total in two fields
10,000 lineal feet/field
Depth 10 feet, average trench depth
5 feet, pipe depth
Area 50,000 square feet, side-wall area/field
(bottom 5 feet of each trench)
Soil
Perme?blllty from 16 feet/day, at ~10 feet in depth
pump-in tests
53 feet/day, at ~20 feet in depth

Current Wastewater Percolation
Assumes all wastewater percolates +/- immediately because piezometers have always

been dry.
Rate = Actual Flow/Field Area
ADWF 0.7 feet/day
Max Flow 2.3 feet/day

Potential Wastewater Percolation
Potential Flow = Lowest Measured Rate (16 ft/day) x Field Side-Wall Area (50,000 ft°)

786,129 cubic feet/day
5.9 MGD, one field

Potential Flow

GROUNDWATER MOUNDING

Because the depth to water is relatively large (at least 150 feet beneath the leach trenches),
groundwater mounding would not be expected to be a problem at this site. It was evaluated, however,
using the Hantush method. Table 2 shows the calculations. The calculated separation from one
leachfield at current ADWF is approximately 88 feet; this assumes a depth to water of about 150 feet,
based on the previous monitoring well data. Based on historic groundwater data, it is unlikely that
groundwater mounding of this magnitude occurs — water levels near 88 feet bgs have never been
noted at the site.

013015.00 Lawrence & Associates
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Doubling the ADWEF gives a separation of about 35 feet. Both of the foregoing calculations assume
an aquifer hydraulic conductivity of 53 feet/day, based on the limited pump-in test conducted for this
work. It is possible, and likely, that the actual aquifer hydraulic conductivity is higher. This is based
on the typical characteristics of the volcanic aquifers that underlie the site and vicinity. The high
volume discharge from springs in the area and the presence of voids noted in the driller’s logs for site
wells indicate that aquifer permeabilities can be higher than measured in P-D at the site. Additionally,
the likely heterogeneity of the subsurface materials (interbedded volcanic flows and volcaniclastic

deposits) suggests that aquifer permeabilities beneath the site can be variable.

Table 2. Calculation of Groundwater Mounding

Hantush Analytical Method to Determine Height of Mounding in Response to Vertically Downward
Recharge from a Rectangular Area
From: Septic Tank System Effects on Ground Water Quality,
Canter, L.W. and Knox, R. C., 1986.
Scenario: 365 days with water table starting at 150 feet below wetlands
Assumed hydraulic conductivity of underlying aquifer, 53 feet/day
Infiltration rate of 5.2 gpd/square foot
Water table rise = (W, *t) /(30 * Sy ) * SUM(W*(a,,b,)) = 52.1 feet
Water table height = Water table rise + Initial w.t. height = 102.1 feet
Depth to water = 200 feet - water table height = 97.9 feet
Depth to bottom of leachfield = 10.0 feet
11.5 acres of leachfield will have 87.9 feet of separation at center of recharge area.

b 200 thickness of layer above aquiclude, feet
wt 150 depth to water table below original ground at leachfield, feet
h 50 initial height of water table above aquiclude, feet
W, 5.2 recharge rate, gpd/sq. ft.
t 365 time after recharge starts, days
Sy 0.3 specific yield
K 53 hydraulic conductivity, feet/day
T 19776 tranmissivity, gpd/ft
am 500 one-half length of recharge area, feet
bm 250 one-half width of recharge area, feet
X 0 x coordinate of obs. pt. in relation to center of pond, feet
y 0 y coordinate of obs. pt. in relation to center of pond, feet
a; 0.0698 1.37 (bm + x) sqrt(Sy/Tt)
ER 0.0698 1.37 (bm - x) sqrt(Sy/Tt)
b, 0.1396 1.37 (am + x) sqrt(Sy/Tt)
b, 0.1396 1.37 (am - x) sqrt(Sy/Tt)
wW* W*(a,b); from tables in Appendix D

W*(ay,bs) 0.0618

W*(ay,b,) 0.0618

W*(ap,bs) 0.0618

W*(ap,b,) 0.0618

013015.00 Lawrence & Associates
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Table 3. Groundwater Quality Data

Well Date pH (units) Chloride Nitrate as | Bicarbonate Carbonate Sulfate Calcium | Magnesium Potassium Sodium | Conductance TDS Iron
(mg/L) N (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) | (umhos/cm) (mg/L) (ug/L)
Tillman 9/12/2006 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
(RGW-001)
6/13/2007 7.45 0.45 0.26 n/a n/a n/a n/a n/a n/a n/a 87 80 n/a
Upgradient
well; approx. 10/10/2008 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
1.5 miles. east | 11/14/2008 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
of leachfield
10/20/2010 n/a 0.26 0.29 58 <1 <0.01 10 3 2.1 4 92 83 180
10/27/2010 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
11/15/2011 n/a 0.48 0.31 58 <1 n/a 10 3 2.2 5 89 97 931
12/6/2012 n/a 0.52 0.30 57 <1 <0.01 10 3 2.2 5 92 80 139
Neeland
(RGW-002) S 2nys hfa nja n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
6/13/2007 7.34 1.44 0.47 n/a n/a n/a n/a n/a n/a n/a 61 47 n/a
Downgradient
well; approx.. 10/10/2008 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
Sl Sy 11/14/2008 n/a n/a 0.47 n/a n/a 0.16 7 2 1 3 71 55 n/a
of leachfield
10/20/2010 n/a 1.31 1.07 39 <1 0.16 6 3 1 4 73 61 <25
10/27/2010 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
11/15/2011 n/a 1.32 0.75 43 <1 n/a 8 3 0.8 3 74 65 329
12/6/2012 n/a 1.09 1.59 44 <1 0.16 8.5 3 0.9 4 87 75 4
MW-3 10/15/1991 7.20 0.65 0.08 37 <1 <0.01 6.05 4.06 0.52 3.27 79 74 <100
(RGW-003) . . . . . . . .
9/12/2006 n/a 0.70 0.63 n/a n/a n/a n/a n/a n/a n/a 72 55 n/a
Downgradient
well; south- 6/13/2007 7.58 0.67 0.23 n/a n/a n/a n/a n/a n/a n/a 84 81 n/a
west corner 10/10/2008 n/a 0.90 0.60 44 1 0.07 7 3 1 3 72 54 n/a
of leachfield
site 11/14/2008 n/a n/a 0.21 n/a n/a 0.91 10 4 2 6 116 98 n/a
10/27/2010 n/a 1.04 0.57 40 <1 n/a 7 3 0.7 3 68 56 556
11/15/2011 n/a 1.04 1.67 40 <1 n/a 8 3 0.8 4 79 77 700
12/6/2012 n/a 1.10 0.70 42 <1 0.07 7.2 3 0.9 3 75 58 639
Notes::  n/a=Not sampled on that date. Italicized values are estimated, based on other detected values; estimates used for water-quality diagrams.

Mt. Shasta City well and spring sampled by U.S. Geological Survey as part of the Groundwater Ambient Monitoring and Assessment Program.
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TREATMENT CAPACITY

The treatment capacity of the soil beneath the leachfield is reflected in the groundwater quality
downgradient of the leachfield because the groundwater is the ultimate endpoint of the percolating
wastewater. Therefore, to evaluate the treatment capacity of the soil, we proposed to use existing
empirical data on effluent quality and groundwater quality. It has not been possible to install an
additional downgradient well yet (Federal agency permits are still in process); therefore we used data
from only the existing wells and effluent monitoring. The following discussion of water quality was
presented in the Options Evaluation, and is included herein again for completeness and ease of
reference.

The leachfield has been in place and operating since 1976 (the date on the as-built plans).
Groundwater quality downgradient of the leachfield and in the vicinity has been monitored at least
periodically since the late 1980s, and routinely since 2006. Table 3 (page 14) shows a summary of
data from 1991 (the time of the initial sampling of MW-3/RGW-003) and 2006 through the present.
Figure 9 shows a time-series graph of flow to the leachfield and selected water-quality parameters.

Figure 9. Annual Treated Wastewater Flow, TDS, Nitrate,
& Chloride in MW-3/RGW-003
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013015.00 Lawrence & Associates

w:\clients\mt. shasta, city 0\013066.00 - leachfield evaluation\report\imtshasta_leachfield_eval.docx



Mr. Rod Bryan, Wastewater Treatment Manager
Mt. Shasta City Leachfield — Leachfield Design Evaluation

February 27, 2014
Page 16 of 18

Of the monitored water-quality parameters, nitrate is the only one that showed an appreciable increase
within, or after, the period when discharge to the leachfield increased, and then a decrease when the
leachfield discharge returned to a historical level. Current nitrate levels are higher than in 1991,
although well below the Maximum Contaminant Level (10 mg/L). Total dissolved solids (TDS)
showed variability through the period 2006 to present; chloride showed a slight increase over the same
period. Chloride is slightly higher now than in 1991; TDS has remained essentially the same since
1991. Statistical analysis of these data show that there are no statistically significant trends
(Attachment C of the previously submitted Options Evaluation contained the statistical analysis
sheets). That is, even though there are slight to moderate increases at certain times, the overall data do
not show significant trends.

Comparing downgradient to the presumed background values using Analysis of VVariance (ANOVA)
shows no statistical differences between background and downgradient quality for nitrate, TDS, and
specific conductance. Chloride is statistically higher in the downgradient well compared to the
background well (Tillman/RGW-001).

Figure 10 shows a graphical comparison of groundwater quality of the wells monitored for the
leachfield (MW-3/RGW-002, Tillman/RGW-001, and Neeland/RGW-002) . As Figure 10 illustrates,
groundwater immediately downgradient of the leachfield (MW-3/RGW-003) currently is similar in
quality to both upgradient (RGW-001) and downgradient (RGW-002) neighboring wells. Water-
quality in MW-3 has changed slightly since 1991, with calcium becoming the dominant cation, rather
than magnesium, as in 1991. The change reflects a decrease in the relative percentage of magnesium
rather than an increase in calcium. Overall, the groundwater quality beneath the leachfield and in the
vicinity historically has been, and is, excellent.

Figure 10. Stiff Diagrams of Water Quality
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4] [1) 1mCq 0 [i] 1mCqg
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o} S04 Ca S04 Ca S04
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Tillman* 12/6/2012 Needland 12/6/2012 MVW-3 10/15/1981

013015.00

Lawrence & Associates

w:\clients\mt. shasta, city 0\013066.00 - leachfield evaluation\report\imtshasta_leachfield_eval.docx



Mr. Rod Bryan, Wastewater Treatment Manager
Mt. Shasta City Leachfield — Leachfield Design Evaluation

February 27, 2014
Page 17 of 18

To evaluate the soil’s treatment capacity, we compared the data on effluent quantity and quality over
time to that of groundwater quality over time. The emphasis was on nitrate and chloride, for which
groundwater shows apparent changes since 1991.

The mass loading of chloride and nitrate was calculated assuming that all of the mass reached
groundwater (i.e., the theoretical maximum loading assuming no treatment in the soil). An aquifer
thickness of 50 feet and a width of 1,000 feet (the length of the longest axis of the leachfield
perpendicular to groundwater flow), with a porosity of 30%, was assumed. The theoretical
concentrations then were compared to the actual observed concentrations (which are assumed to
represent conditions from the long-term operation of the leachfield). It was thought that the difference
between the theoretical and actual concentrations would give an order of magnitude estimate of the
soil’s treatment capacity.

Table 4. Comparison of Measured Groundwater Concentrations
to Theoretical Concentrations

Chloride
Year Volume (MG) Concentration (mg/L) Mass (mg)
2006 39.72 28 4,209,525,600
2010 91.66 26 9,020,260,600
Resultant .
Theoretical Actual Concentration, Percent of Theoretical
. MW-3

Concentration
2006 9.9 0.70 7.1%
2010 21.2 1.04 4.9%

Average 15.6 0.9 5.6%
Nitrate

Volume (MG) Concentration (mg/L) Mass (mg)
2006 39.7 0.37 55,375,307
2007 80.0 1.03 312,528,661
2008 12.9 0.10 4,875,837
2009 52.0 0.11 21,654,364
2010 91.7 4.96 1,720,788,176
2011 104.7 0.39 154,479,098

Resultant .
Theoretical Actual Concentration, Percent of Theoretical
. MW-3

Concentration
2006 0.13 0.63 483.3%
2007 0.74 0.23 31.3%
2008 0.01 0.41 3528.5%
2009 0.05 Not measured
2010 4.05 0.57 14.1%
2011 0.36 1.67 459.2%

Average 0.89 0.70 78.7%
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As Table 4, shows, however, the comparison of theoretical vs. observed concentrations for chloride
and nitrate shows wide variation and is not consistent. The chloride calculations suggest that only
about five to seven percent of the chloride imparted via the leachfield discharge reaches groundwater.
The nitrate calculations, however, suggest that about 80% of the nitrate reaches groundwater. It
would be expected that chloride, a conservative compound that generally does not react or degrade in
the subsurface, would show higher relative concentrations in groundwater than nitrate. The
groundwater nitrate concentrations may reflect previous years discharges. Regardless, the comparison
of actual vs. theoretical concentrations did not yield conclusive results.

As previously discussed in the Options Evaluation, it is not expected that the soils and geologic
materials underlying the site will provide treatment that is significantly greater than the effluent
receives, or will receive, at the treatment plant. The geologic materials underlying the site are
relatively inert with respect to the effluent quality (the contaminants of which are predominantly salts),
and are unlikely to provide additional treatment of the effluent, beyond diffusion within the vadose
zone or underlying aquifers.

Please feel free to contact me at blampley@Iwrnc.com or 530-275-4800 if you have questions
regarding this Leachfield Design Evaluation.

Sincerely,

- 12/ BONNIE E.
Ernce <- | LAMPLEY
No. HG626

CERTIFIED

Bonnie Lampley
Principal Hydrogeologist, CHG 626

“HYDROGEOLOGIST /5

Enc.: Attachment A. Well logs for MW-2 and MW-3

013015.00 Lawrence & Associates
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STATE OF CALIFORNIA - i
THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES
WATER WELL DRILLERS REPORT.

DUPLI
Retain this copy

! Do Not Fill In

N? 123855

Seare Well No _,i_'f
Other Well No.

(1) OWNER: . C. s (1) WELL 1LOG: o
A R S e . N P N e e
Name C \‘L-qf S H‘\- <\J\C{ \‘l\- =1 - - Tnul depth iqd( fr. Diepth of completed well \ C\.q-_
Address 1 . 2 N T o Formn!:on Drltﬂbf by color, duurl'er, size of maserisl, and sirncture =
fr. to / fe.
(2) LOCATION OF WELL: __ 2_ C-3< ek ol / "Qou \cﬁln.v <
County s lj\.;\\.'DQ Qwner’s number, if any \\'k -
Township, Range, and z:mm re C.\m_%g_‘t\ fa ey ) N l-g.i 2.5 ?—7 . \’30\: \M\J" t q V\-’\-}
Distance from cities, roads, raiiroads, erc. ‘E*\\QQU %q -
{ ' Y-S D2t q \Ow\cva:'x-e...é)
(3) TYPE OF WORK (check): NMolea o & woeha
New Well Deepening [ Reconditioning [ Destroying [] : N
If destruction, describe material and procedure in ltem 11. ’ NS - “‘\% RS Quenieg -
{(4) PROPOSED USE (check): (s) EQUIPMENT; c- (VhOowde  Seidi aiv)
Domestic [ ] Industrial 7] Municipal ] Rotary - Od : - _
Irrigation (] Test Well ([} ~ Other (] | Cable R ue -S54 O i SR S e -4
) Other O _ -
(6) CASING INSTALLED: . _ S -5 CAreN v en T
If gravel packed '
STEEL: OTHER: . -
SINGLE g, DOUBLE gl _ E=-kY ro e ae GQhiowve
From To G:rg ) Dil:'lfﬂﬂ' From To EL‘-%& S v SR
{e. i Diam. Wall Bore fr. ftr. - ]
O | Qo| e | o TR B, Wvw oo Uhwouew
i b 2ol _ .
B V2~ V2O T iy Q"u.&-'{“
Size of shoe ur well ring: Size of gravel: S8 \‘L-L C-""\G-Q_\f'i ‘
Describe juint \2D- {2 = L"}"‘h"'\ A i CJU\GLM\_
(7) PERFORATIONS OR_SCREEN: T ) * .
Type of perioration ur name of screen CL:,%QU -— e \"-_? S ‘ S "_} e QQSl ii:f‘ o /
7 . U ey
Perf. R . - f = o T =
From Ta ol :e':s C Sipe ONTREY e (5SS - (S L
fr. ft. row ft. in. x in. ‘i Ty .g-‘_l s
25 So 5 < VR V2 o= e Wou Lo
Qe [W@Qa] & | U %X o J
1 Vo - 12D e quraye |
: ~d

ot

l‘q:@ -_ LA TS Cam S o

/ (8) CONSTRUCTION:

Was 2 surface sanitary seal provided? Yes [J

@ To what depth ft.

Were any strava sealed againgt poilution? Yes [J No (J 1f yes, note depth of strata

From fr. to fr. . e i ’
- - = - ;

From fr. to ft. Work started \- 1- (&) 19 o C,,. Completed ~ :S 19 -7 ( e

Mecthod of sealing

(9) WATER LEVELS:

WELL DRILLER'S STATEMENT
This well was drilled under my 1umdlcnan and this report is true to the best

- of my knawlrdgr and belicf..
Depth at which water wax first found, if knawn ‘ S b fr. T-l __4__- " ‘ “ -
Standing level before perforating, if known ‘Gq i NAME t L-Q \né&\)S“V\L’(
standing level after perforiating and developing ‘ (,.ﬁ\ fr. ' (Person firm, or :orpunncn) (Ty"‘ '" ’"'"‘)

(10) WELL TESTS:

s
Was pump tear made? Yes [ No S If yes, by whom?

Address j? 9 L‘:‘}

e

gal./min. with fr. drawdown after - hrs.

Tield: ) R

\ {emperasure of warer

Ncﬁ

Was a chemical analysis made? Yes [J

\ Wiy eleceric log made of well? Yes [

No B[

If yes, atrach copy

\'\-\Q C.:('q
[SiGNED] Q;‘.—:—J‘\_ \%—~_\</‘ .
- '. . el Drfﬂi—r] i ) s .
2RSS T 4-27 A

Li No Dated

\

‘-G.*T Qe
e \\ MY Spciarowm A w

\.ﬁ(‘c’x\ ey
OWR 188 (Rev. 9581 \ & A QL S \' 3

SKETCH LOCATION OF WELL ON REVERSE SIDE

$7132-750 872 som TaIp DT osP



STATE OF CALIFOCRNIA

ORIGINAL
File with DWR

THE RESOURCES AGENCY
DEFPARTMENT OF WATER RESOURCES

WATER WELL DRILLERS REPORT

Do not fill in

No. 349830

Nuotice of Intent No. - State Well No.
Local Permit No. or Date 3 : 5 Other Well No.
(1) OWNER: Name City of Mt. Shasta (12) WELL LOG: Total depth 317 ft. Completed depth 317 It.
Address 305 N. Mt. Shasta Blvd. from {t. to fi. Formation (Describe by color, characler, size or material)
City Mt. Shasta, CA ap 96067 0 — 17 Brown Clay & Gravel
AP#37-280-010
(2) LOCATION OF WELL (See instructions) 17 - 18 Black Boulder
County Owner s Well Number 18 - 20 Brown Clay & Gravel
Welladdress:ft}lfberenlfromahove$ f_\a[:lj 1. Forest 20 - 25 Volcanic Rock (Basaltl)softer
“Yownship Range AW Section _ 26 25 - 35 Extremely Fractured Basalt
Distance from cities, roads, railroads, fences, etc. — (Lose : Chy (.:UJ' atl on @25' .
South of Hwy. - Reyain\Npsulation w/help
% Mile West of Robinson Rd. Turnoff - F rag Foé‘m‘%35'—Very Messy)
35 - 42 vVery\Wtard Basalt-4', 1 Hr.
= v
(3) TYPE OF WORK: 42 i4 ASof lack Basalt w/some
New Well Kl Deepening [J = owlY Rock. {Grey-Red Color
Reconstruction | - /) }.\I’é Foam)
See Attached Reconditioning 0 74 6 Harde asalt (Crevice @78')
Horizontal Well 0 . N (Crevigce @90')
Destruction [] (Describe - 11 5/ E é\l/’ Hard Basalt
destruction malerials and pro- 1
cedures in Item 12) i
{4) PROPOSED US é - N
Pomestie (320 - lardey \Rawd1lt
Lrvigation L2130 Q138 Sofedi\Dasalt
Industrial - A ers
Teat Well O AN (& Brdwn Clay
M‘-"-c;;[ I N
ORerMORNOT INGRES) 14 - A Brown Clay, Gravel & Few
_ WELL LOCATION SKETCH ’bf‘) N\ "Boulders
(5) EQUIPMENT: GBAV % 1%~ Brown Clay & Gravel
Rotary = Reverse [ d
Cable [ Air X cteNof bore \‘ 59 Brown Green Shale
Other [J Bucke] d from {70 &\)\5\9/ - 307 Brown Shale
~ \L (307 - 317 Black Shale
{7) CARING INSTALLED: \ l {8) PER ~N2 _
Steeb. . .- Plastic LK U TypE{l : {on or size owg)k —
— : A,
From H Dia Gage or N \@t -
ft. f ih Wall it Size -
0 30NA/ [ pyc [ 245 J¥%2N (20 thdus. -
\
S\ -
{9) WELL SEAL: . -
‘Woas surface sanitary seal provided? Yes H wDOn yes, to depth ...__.Jég...._ ft. —
Were strata sealed against pollution?  Yes D No []  Interval ft. - — =y n
Methad of sealing SEmbin: Koo Work started 7727 1922 Completed__8= 12 1931
(10) WATER LEVELS: WELL DRILLER'S STATEMENT:
Depth of first water, if known ft.
! 5 13 h
Standing fevel after well completion __ 2.9 % " ge’:f;o!;f;’;’uwa d};ﬁgﬁ under ! jurisdiction and this regoriyis true o the
(11) WELL TESTS: Signed
Was well test made? Yes I No [J  Ifyes by whomDEiller ) (Well Driller}
Type of test Pump [] Bailer [] airlift B NAME AQ OAR S WELL DRILLING., INC.
Depth to waler at start of test fr. At end of test ft. P.O. Bogersga_ firm, or corporation) (Typed or printed)
D.imhe?:rge 3 : gal/min after 1.5 hours ‘Water temperature .- .‘\‘(lldress MT. SHASTA, CA 06067
Chemical analysis made? Yes [1  No If yes, by whom? Clity e
Was electric log made Yes [ No B i yes, atlach copy bo this report License No. 366439 Date of this report 8-12-91 _

DWR 188 (REV, t2-88)

-IF ADDMTIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM

84 96333
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TABLE 1A
CITY OF MT. SHASTA

WASTEWATER TREATMENT AND DISPOSAL FEASIBILITY STUDY
CONVENTIONAL ACTIVATED SLUDGE PLANT - PRELIMINARY PROJECT COST ESTIMATE

aswWN P

30
31

32
33
34
35

37
38
39

40
41
42

43
44

44

Item

Civil Site Work & Miscellaneous
Mobilization & Demobilization

Site Grading and Aggregate Base

Erosion Control SWPPP & Implemetation
Shop Drawings/Testing/Equipment Manuals
Cleanup

Subtotal

0.8 MGD ADWF Conventional Activated Sludge Equipment

Excavation (Selector, CAS, Clarifier & Digester)
Headworks Excavation

Headworks Screen

Headworks Concrete

Parshall Flume

Pond Bypass Piping

Anoxic Selector Mixing System

CAS Concrete (Selector, CAS, Clarifier & Digester)
CAS Mixing System

CAS Aeration System

CAS Underground Piping

ML/RAS/WAS Pump Underground Piping
ML/RAS/WAS Pump Station and Building
12" Air Manifold, Process & Utility Piping
Blowers Building

Blower Building HVAC

CAS Blowers

Digester Aeration System

Digester Blowers

Soda Ash Dosing Station

Clarifier Equipment

Clarifier Underground Piping

Headworks Return Pump Station
Generator & Ancillary Equipment

CAS Emergency Retention Basin
Sludge Removal and Excavation
ERB Liner

2.1 MGD ADWF 16'x46' TBF Equipment

TBF Equip, Including Ancillary Equip, Instr/Controls
TBF Concrete Basin

TBF Excavation

Process & Utility Piping

Metal Enclosure

1.6 MGD PWWF UV Equipment
UV Disinfection System Equipment
UV Concrete Treatment Basins
Electrical Controls

1.55 MGD ADWF Dewatering Equipment
Dewatering Equipment

Electrical

Building

New Lab & Control Building
New Control Building
Laboratory Equipment

Outfall Improvements
New Diffuser and Ancillary Improvements

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Total Estimated Construction Cost without Contingency

Construction Contingency @ 20%

Indirect/Engineering @ 25%

Subtotal

Total Estimated Project Cost (October 2013 Dollars)

Amount Units

PR RRE R

19100

1621

3000

1200
240
4800

2500

LS
LS
LS
LS
LS

CYy
CYy
EA
LS
LS
LF
LS
LS
LS
SF

LF
LS

SF
LS
LS
SF
LS
LS
LS
LF
LS
LS

CY
LS

LS
LS
CcYy
LF

LS
LS
LS

LS
LS
LS

SF
LS

LS

@*BH PP

F Y T S S ST S R R R R e R IR R

@ BB LR

© BB

Unit Cost

100,000
20,000
25,000
50,000
20,000

30

30
95,000
57,659
6,000
240
40,000
3,711,000
40,000
38

240

240
460,000
150

150
20,000
198,000
25.00
142,000
10,000
300,000
240
230,000
122,000

125
65,000

251,000
416,000
30

175

570,000
130,000
250,000

1,018,000
250,000
381,000

250
50,000

93,000

ADWF = 1.2 MGD
Total Cost

100,000
20,000
25,000
50,000
20,000

215,000

LR

573,000
1,880
190,000
57,659
6,000
240,000
160,000
3,711,000
640,000
391,000
96,000
389,040
460,000
53,000
30,000
20,000
198,000
110,000.00
142,000
10,000
600,000
216,000
230,000
122,000
8,646,579

DA P DB PPDRPD D PRDDBHDBPPH B BH P

375,000
65,000

@B B

440,000

502,000
416,000
36,000
42,000
120,000
1,116,000

R R

570,000
130,000
250,000
950,000

@K P B

1,018,000
250,000
381,000

1,649,000

K o »

625,000
50,000

@B B

675,000

$ 93,000

$ 13,785,000

2,757,000
3,446,000
6,203,000

@B B

$ 20,000,000
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TABLE 1B
CITY OF MT. SHASTA
WASTEWATER TREATMENT AND DISPOSAL FEASIBILITY STUDY
CONVENTIONAL ACTIVATED SLUDGE PLANT - PRELIMINARY PROJECT COST ESTIMATE

ADWEF = 1.2 MGD
Item Amount  Units Unit Cost Total Cost
CAS Plant Operation & Maintenance
1 Soda Ash 85100 Lbs $ 070 $ 59,570.00
2 Aeration System Blowers (50 BHP: 1 Duty, 1 Standby) 326617 KkWHr $ 011 $ 35,927.83
3 ML/RAS Pumps (25 BHP: 4 Duty 1 Standby) 653233  kWHr $ 011 $ 71,855.65
4 Clarifier Motor (1 HP: 2 Duty) 13065 kWHr $ 011 $ 1,437.11
5 Digester System Blowers (50 BHP: 1 Duty, 1 Standby) 13065 KWHr  $ 011 $ 1,437.11
6 Anoxic Mixer (2 HP: 2 Duty) 26445  kWHr $ 011 $ 2,908.92
7 PLC (0.003 kW) 26 KWHr $ 011 $ 2.89
8 Lights (1 kw) 2920  kWHr $ 011 $ 321.20
9 Equipment Repairs/Lubrication/Replacement 1 LS $ 2,221.00 $ 2,221.00
10  Diffuser Replacement 41 LS $ 2500 $ 1,035.00
11 Sampling 25 Hrs  $ - $ -
12 Labor 500 Hrs 0.00 $ -
Subtotal $ 176,716.71
TBF Operations & Maintenance
12 Power Consumption 19597  kWHr $ 0 $ 2,156
13 Lubricate Gear Reducer 1 Hrs  $ - $ -
14 Lubricate Drive Shaft 1 Hrs  $ - $ -
15  Lubricate Sliding Wheels 1 Hrs  $ - $ -
16 Gear Reducer Inspection, Tightening Set Screws 2 Hrs  $ - $ -
17 Check Misc Alignments 2 Hrs  $ - $ -
18 Underdrain Inspection 8 Hrs  $ - $ -
19  Media Replacement(1) 0.81 Ls $ 200 $ 162
20 Media Replacement Labor 17 Hrs - $ -
21 Underdrain Replacement(2) 1 Ls $ 1,429 $ 1,429
22 Underdrain Replacement Labor 146 Hrs  $ - $ -
23 Spare Parts(3) 1 Ls $ 1,186 _$ 1,186
Subtotal $ 4,933
Digester Operation & Maintenance
24 Aeration System Blowers (75 BHP: 1 Duty, 1 Standby) 489925 kWHr $ 011 $ 53,891.74
25 Mixer (40 BHP: 2 Duty) 661117 KkWHr $ 011 $ 72,722.89
26  Diffuser Replacement 41 LS $ 25.00 $ 1,035.00
Subtotal $127,650
Dewatering Operation & Maintenance
27 Polymer 1 LS $ 17,772.30 $ 17,772
28  Sludge Feed Pump (10 BHP) 13773  kWHr $ 011 $ 1,515
29  Centrifuge System (75 BHP) 103300 kWHr $ 011 $ 11,363
30 Sludge Grinder (3 & 5 BHP) 11019 KWHr  $ 011 $ 1,212
31 Polymer Feed (1 BHP) 1377 KWHr $ 011 $ 152
32 Ventilation Fans (2 at 1.5 BHP & 1 at 1 BHP) 5509 KWHr  $ 011 $ 606
33 Conveyor (5 BHP) 6887 KWHr  $ 011 $ 758
34 Annual Sludge Hauling Cost 979 Tons $ 40 $ 38,788
35  Annual Landfill Tipping Fees 979 Tons $ 56 $ 54,936
36  Labor 484 Hrs  $ - $ -
37  Annual Parts Replacement 1 LS $ 3,000.00 $ 3,000
Subtotal $ 130,101.74
UV System Operation & Maintenance
38 UV System Operation 63072 KWHr $ 011 $ 6,937.92
39  Yearly Lamp Replacement 32 LS $ 280.00 $ 8,960.00
40  Daily Maintenance 200 Hrs  $ - $ -
Subtotal $ 15,897.92
41  Facility Operations Staff (3) 1 LS $ 270,000 $ 270,000
Annual Cost $ 726,000.00
Equipment 20 Year Present Cost $  14,520,000.00
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TABLE 2A
CITY OF MT. SHASTA
WASTEWATER TREATMENT AND DISPOSAL FEASIBILITY STUDY
AERO-MOD ACTIVATED SLUDGE PLANT - PRELIMINARY PROJECT COST ESTIMATE

ADWF =1.2
MGD Total
Iltem Amount Units Unit Cost Cost
Civil Site Work & Miscellaneous
1 Mobilization & Demobilization 1 LS $100,000 $100,000
2 Site Grading and Aggregate Base 1 LS $20,000 $20,000
3 Erosion Control SWPPP & Implementation 1 LS $25,000 $25,000
4 Shop Drawings/Testing/Equipment Manuals 1 LS $50,000 $50,000
5 Cleanup 1 LS $20,000 $20,000
Subtotal $215,000
1.2 MGD ADWF Aero-Mod Equipment
6 Excavation (Selector, CAS, Clarifier & Digester) 12200 CcY $30 $366,000
7 Headworks Excavation 63 CcY $30 $1,880
8 Headworks Screen 2 EA $95,000 $190,000
9 Headworks Concrete 1 LS $57,659 $57,659
10 Parshall Flume 1 LS $6,000 $6,000
11 Pond Bypass Piping 1100 LF $240 $264,000
12 Aero-Mod Equipment 1 LS  $2,190,000 $2,190,000
13 Aero-Mod Equipment & Interior Piping Installation Cost 1 LS $360,000 $360,000
14 Concrete (Selector, Aeration Tank, Clarifier & Digester) 2100 CY $1,200 $2,520,000
15 Aero-Mod Grout 242 CcY $800 $193,600
16  Aero-Mod Yard Piping 577 LF $240 $138,000
17 12" Air Manifold, Process & Utility Piping 560 LF $150 $84,000
18 Blowers Building 400 SF $150 $60,000
19 Blower Building HVAC 1 LS $20,000 $20,000
20 Soda Ash Dosing Station 1 LS $10,000 $10,000
21  Generator & Ancillary Equipment 1 LS $84,000 $84,000
Subtotal $6,545,139
2.1 MGD ADWF 16'x46' TBF Equipment
22  TBF Equip, Including Ancillary Equip, Instr/Controls 2 LS $251,000 $502,000
23 TBF Concrete Basin 1 LS $416,000 $416,000
24 TBF Excavation 1200 CcY $30 $36,000
25  Process & Utility Piping 240 LF $175 $42,000
26 Metal Enclosure 4800 SF $25 $120,000
Subtotal $1,116,000
1.6 MGD PWWF UV Equipment
27 UV Disinfection System Equipment 1 LS $570,000 $570,000
28 UV Concrete Treatment Basins 1 LS $130,000 $130,000
29 Electrical Controls 1 LS $250,000 $250,000
Subtotal $950,000
1.55 MGD ADWF Dewatering Equipment
30 Dewatering Equipment 1 LS  $1,018,000 $1,018,000
31 Electrical 1 LS $250,000 $250,000
32 Building 1 LS $381,000 $381,000
Subtotal $1,649,000
New Lab & Control Building
33 New Control Building 2500 SF $250 $625,000
34  Laboratory Equipment 1 LS $50,000 $50,000
Subtotal $675,000
Qutfall Improvements
35 New Diffuser and Ancillary Improvements 1 LS $93,000 $93,000
Total Estimated Construction Cost without Contingency $11,244,000
Construction Contingency @ 20% $2,249,000
Indirect/Engineering @ 25% $2,811,000
Subtotal $5,060,000
Total Estimated Project Cost (June 2014 Dollars) $16,300,000
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TABLE 2B
CITY OF MT. SHASTA
WASTEWATER TREATMENT AND DISPOSAL FEASIBILITY STUDY
AEROMOD ACTIVATED SLUDGE PLANT - PRELIMINARY PROJECT COST ESTIMATE

ADWF = 1.2 MGD
ltem Amount Units Unit Cost Total Cost
AeroMod Activated Sludge Plant Operation & Maintenance
1 Soda Ash 85100 Lbs $0.70 $59,570
2 Aeration System Blowers (100 BHP: 2 Duty, 2 991608 kWHr $0.11 $109,077
3 PLC (0.003 kW) 26 KWHr $0.11 $3
4 Lights (1 kw) 2920 kWHr  $0.11 $321
5 Labor 500 Hrs $0.00 $0
9 Equipment Repairs/Lubrication/Replacement 1 LS $2,221 $2,221
10 Diffuser Replacement 41 LS $25.00 $1,035
11 Sampling 25  Hrs $0.00 $0
Subtotal $172,227
TBF Operations & Maintenance
11 Power Consumption 19597 kWHr $0.11 $2,156
12 Lubricate Gear Reducer 1 Hrs $0.00 $0
13 Lubricate Drive Shaft 1 Hrs $0.00 $0
14 Lubricate Sliding Wheels 1 Hrs $0.00 $0
15 Gear Reducer Inspection, Tightening Set Scre 2 Hrs $0.00 $0
16 Check Misc Alignments 2 Hrs $0.00 $0
17 Underdrain Inspection 8 Hrs $0.00 $0
18 Media Replacement(1) 0.81 LS $200 $162
19 Media Replacement Labor 17 Hrs $0.00 $0
20 Underdrain Replacement(2) 1 LS $1,429 $1,429
21 Underdrain Replacement Labor 146 Hrs $0.00 $0
22 Spare Parts(3) 1 LS $1,186 $1,186
Subtotal $4,933
Dewatering Operation & Maintenance
26 Polymer 1 LS $17,772 $17,772
27 Sludge Feed Pump (10 BHP) 13773 kWHr $0.11 $1,515
28 Centrifuge System (75 BHP) 103300 kWHr $0.11 $11,363
29 Sludge Grinder (3 & 5 BHP) 11019 kWHr $0.11 $1,212
30 Polymer Feed (1 BHP) 1377  kWHr $0.11 $152
31 Ventilation Fans (2 at 1.5BHP & 1 at 1 BHP) 5509 kWHr $0.11 $606
32 Conveyor (5 BHP) 6887  KWHr $0.11 $758
33 Annual Sludge Hauling Cost 979  Tons $39.62 $38,788
34 Annual Landfill Tipping Fees 979 Tons $56.11 $54,936
35 Labor 484 Hrs $0.00 $0
36 Annual Parts Replacement 1 LS $3,000 $3,000
Subtotal $130,102
UV System Operation & Maintenance
37 UV System Operation 63072 KWHr $0.11 $6,938
38 Yearly Lamp Replacement 32 LS $280 $8,960
39 Daily Maintenance 200 Hrs $0.00 $0
Subtotal $15,898
40 Facility Operations Staff (3) 1 LS $270,000 $270,000
Annual Cost $594,000
Equipment 20 Year Present Cost $11,880,000
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TABLE 3A
CITY OF MT. SHASTA
WASTEWATER TREATMENT AND DISPOSAL FEASIBILITY STUDY
MEMBRANE BIOREACTOR PLANT - PRELIMINARY PROJECT COST ESTIMATE

ADWF = 1.2 MGD
Item Amount Units Unit Cost Total Cost
Civil Site Work & Miscellaneous
1 Mobilization & Demobilization 1 LS $ 100,000 $ 100,000
2 Site Grading and Aggregate Base 1 LS $ 20,000 $ 20,000
3 Erosion Control SWPPP & Implementation 1 LS $ 25,000 $ 25,000
4 Shop Drawings/Testing/Equipment Manuals 1 LS $ 50,000 $ 50,000
5 Cleanup 1 LS $ 20,000 $ 20,000
Subtotal $ 215,000
1.3 MGD MMF Membrane Bioreactor Equipment
6 MBR Equip, Including Ancillary Equip, Instr/controls 1 LS $2,725,000 $ 2,725,000
7 MBR Excavation 4500 Cy $ 30 $ 135,000
8 Headworks Excavation 63 Cy $ 30 $ 1,880
9 Headworks Screen 2 EA $ 95000 $ 190,000
10 Headworks Concrete 1 LS $ 57,659 $ 57,659
11 Parshall Flume 1 LS $ 6,000 $ 6,000
12 Pond Bypass Piping 1100 LF $ 150 $ 165,000
13 Soda Ash Dosing Station 1 LS $ 10,000 $ 10,000
14 MBR SS Above Ground Recirculation Piping 400 LF $ 240 $ 96,000
15  MBR Underground Piping 400 LF $ 240 $ 96,000
16 MBR Concrete Treatment Basins 1 LS $1,184,292 $ 1,184,292
17 Digester MBT Equip, Including Ancillary Equip, Instr/controls 1 LS $ 699,000 $ 699,000
18 12" Air Manifold, Process & Utility Piping 200 LF $ 150 $ 30,000
19  Digester Excavation 1090 Cy $ 30 $ 33,000
20 Digester Underground Piping 150 LF $ 240 $ 36,000
21 Digester Concrete Basin 301 Cy $ 1,200 $ 361,000
22 Generator & Ancillary Equipment 1 LS $ 122,000 $ 122,000
Subtotal $ 5,947,831
MBR Emergency Retention Basin
23 Sludge Removal and Excavation 3000 Cy $ 125 $ 375,000
22 ERB Liner 1 LS $ 65000 $ 65,000
Subtotal $ 440,000
1.6 MGD PWWF UV Equipment
25 UV Disinfection System Equipment 1 LS $ 570,000 $ 570,000
26 UV Concrete Treatment Basins 1 LS $ 130,000 $ 130,000
27 Electrical Controls 1 LS $ 250,000 $ 250,000
28 Metal Enclosure 2580 SF $ 25 $ 64,500
Subtotal $ 1,014,500
1.55 MGD ADWF Dewatering Equipment
29 Dewatering Equipment 1 LS $1,018,000 $ 1,018,000
30 Electrical 1 LS $ 250,000 $ 250,000
31 Building 1 LS $ 381,000 $ 381,000
Subtotal $ 1,649,000
New Lab & Control Building
32 New Control Building 2500 SF $ 250 $ 625,000
33  Laboratory Equipment 1 LS $ 50,000 $ 50,000
Subtotal $ 675,000
Outfall Improvements
33 New Diffuser and Ancillary Improvements 1 LS $ 93,000 $ 93,000
Total Estimated Construction Cost without Contingency $ 10,035,000
Construction Contingency @ 20% $ 2,007,000
Indirect/Engineering @ 25% $ 2,509,000
Subtotal $ 4,516,000
Total Estimated Project Cost (without Cost Adders) $ 14,600,000
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TABLE 3B
CITY OF MT. SHASTA
WASTEWATER TREATMENT AND DISPOSAL FEASIBILITY STUDY
MEMBRANE BIOREACTOR PLANT - PRELIMINARY PROJECT COST ESTIMATE

ADWF = 1.2 MGD
Item Amount Units  Unit Cost Total Cost
MBR Plant Operation & Maintenance
1 Sodium Hypochlorite 6663 Lbs $ 010 $ 666
2 Oxalic Acid 2304 Lbs $ 071 $ 1,636
3 MBR & MBT Labor 715 Hrs $ - $ -
4 MBR Blowers (75 HP: 2 duty, 1 Common Standby) 582766 KWHr $ 011 $ 64,104
5 Pre-Anoxic Blowers (30 HP: 2 Duty) 126994 KWHr $ 011 $ 13,969
6 RAS Pumps (7.5 HP: 2 Duty) 0 KWHr $ 011 $ -
7 Permeate Pumps (10 HP: 2 Duty, 0 Standby) 114610 KWHr $ 011 $ 12,607
8 Feed Forward Pumps (36 HP: 2 Duty, 1 Stanby 141222 KWHr $ 011 $ 15,534
9 PLC (0.003 Kw) 26 KWHr  $ 011 $ 3
10 Mixer (9.2 HP: 2 Duty) 120195 KWHr $ 011 $ 13,221
11  Blowers Oil & Filter Change 25 Hrs $ - $ -
12 Permeate Pumps Inspection and Lubrication 6 Hrs $ - $ -
13 RAS Pumps Inspection and Lubrication 8 Hrs $ - $ -
14 Instrumentation Calibration and Cleaning 21 Hrs $ - $ -
15  Sampling 25 Hrs $ - $ -
16  Mixer Seal Replacement 1 Hrs $ - $ -
17  Crane Rental 1 LS $ 3,000 $ 3,000
18 Diffuser Replacement 45 LS $ 25 $ 1,133
19 Membrane Replacement Cost (20%/Year after 10 Years) 8 LS $ 5583 $ 44,664
Subtotal $ 230,108
Membrane Thickner & Digester
20  MBT System Blowers (15 BHP: 1 Duty, 1 Standby) 93221  kWHr $ 011 $ 10,254
21  Permeate Pumps (5 BHP: 1 Duty, 1 Standby) 16294 kWHr $ 011 $ 1,792
22  Digester System Blowers (125 BHP: 1 Duty, 1 Standby) 326748 kWHr $ 011 $ 35,942
23 PLC (0.003 Kw) 26.28 KWHr $ 011 $ 3
24  Diffuser Replacement 3.6 LS $ 25.00 $ 90
25 Membrane Replacement Cost (20%/Year after 10 Years) 0.3 LS $ 5583.00 $ 1,489
Subtotal $ 49,571
Dewatering Operation & Maintenance
26 Polymer 1 LS $17,772.30 $ 17,772
27  Sludge Feed Pump (10 BHP) 13773 kWHr $ 011 $ 1,515
28  Centrifuge System (75 BHP) 103300 kWHr $ 011 $ 11,363
29  Sludge Grinder (3 & 5 BHP) 11019 kWHr $ 011 $ 1,212
30 Polymer Feed (1 BHP) 1377 KWHr $ 011 $ 152
31  Ventilation Fans (2 at 1.5 BHP & 1 at 1 BHP) 5509 KWHr $ 011 $ 606
32 Conveyor (5 BHP) 6887  kWHr $ 011 $ 758
33  Annual Sludge Hauling Cost 979 Tons $ 40 $ 38,788
34 Annual Landfill Tipping Fees 979 Tons $ 56 $ 54,936
35  Labor 484 Hrs  $ - $ -
36  Annual Parts Replacement 1 LS $ 3,000.00 $ 3,000
Subtotal $ 130,102
UV System Operation & Maintenance
37 Power Consumption 63072 KWHr $ 011 $ 6,938
38  Yearly Lamp Replacement 32 LS $ 280.00 $ 8,960
39  Daily Maintenance 200 Hrs  $ - $ -
Subtotal $ 15,898
40  Facility Operations Staff (3) 1 LS $ 270,000 $ 270,000
Annual Cost $ 696,000
Equipment 20 Year Present Cost $ 13,920,000
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TABLE 4A

CITY OF MT. SHASTA
WASTEWATER TREATMENT AND DISPOSAL FEASIBILITY STUDY

SBR PLANT - PRELIMINARY PROJECT COST ESTIMATE

g b wNPE

27
28
29
30
31

32
33
34

35
36
37

38
39

40

Item

Civil Site Work & Miscellaneous
Mobilization & Demobilization

Site Grading and Aggregate Base

Erosion Control SWPPP & Implemetation
Shop Drawings/Testing/Equipment Manuals
Cleanup

Subtotal

1.55 MGD ADWF Sequencing Batch Reactor Equipment

SBR Equipment & Instrumentation/controls
SBR & Post SBR Equalization Excavation
ERB Basin Liners

Sludge Removal

Headworks Excavation

Headworks Screen

Headworks Concrete

Parshall Flume

Pond Bypass Piping

Soda Ash Dosing Station

12" Air Manifold, Process & Utility Piping
SBR & Post SBR Equalization Basin Concrete
BW Return Utility Piping

SBR Utility Piping

Return Pump Station

Return Pump Station

Digester Excavation

Digester Concrete

Digester Utility Piping

Effluent Utility Piping

Generator & Ancillary Equipment

2.1 MGD ADWF 16'x46' TBF Equipment

TBF Equip, Including Ancillary Equip, Instr/Controls
TBF Concrete Basin

TBF Excavation

Process & Utility Piping

Metal Enclosure

1.6 MGD PWWF UV Equipment
UV Disinfection System Equipment
UV Concrete Treatment Basins
Electrical Controls

1.55 MGD ADWF Dewatering Equipment
Dewatering Equipment

Electrical

Building

New Lab & Control Building
New Control Building
Laboratory Equipment

Outfall Improvements
New Diffuser and Ancillary Improvements

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Total Estimated Construction Cost without Contingency

Construction Contingency @ 20%
Indirect/Engineering @ 25%

Subtotal

Total Estimated Project Cost (October 2013 Dollars)

Amount

PR PP

7300

3000
63

1100

600

50
50

200
3000
355
50
100

1200
240
4800

=

=

2500

Units

LS
LS
LS
LS
LS

LS
CcY
LS
CcY
CcY
EA
LS
LS
LF
LS
LF
LS
LF
LF
LS
LF
CcY
CcY
LF
LF
LS

LS
LS
CY
LF
SF

LS
LS
LS

LS
LS
LS

SF
LS

LS

PP PPPDPDPAPDPDPDPDDA PPN OB DG PP PPN

®B BB @B Bh BB s

®B BB

Unit Cost

100,000
20,000
25,000
50,000
20,000

885,000
30
65,000
125

30
95,000
57,659
6,000
240
10,000
150
1,367,000
240

240
230,000
240

30
1,200
240

239
122,000

251,000
416,000
30

175

25

570,000
130,000
250,000

1,018,000
250,000
381,000

250
50,000

93,000

ADWF = 1.2 MGD
Total Cost

100,000
20,000
25,000
50,000
20,000

215,000

HR|A B B DB

885,000
219,000
65,000
375,000
1,880
190,000
57,659
6,000
264,000
10,000
90,000
1,367,000
12,000
12,000
230,000
48,000
90,000
425,417
12,000
23,900
122,000
4,505,856

R R e e A e A A R R R R

502,000
416,000
36,000
42,000
120,000
1,116,000

HR|A B D DO B

570,000
130,000
250,000

SB|H BB

950,000

1,018,000
250,000
381,000

1,649,000

*#|r &+ »

625,000
50,000
675,000

*H|H #H

$ 93,000

$ 9,204,000

1,841,000
2,301,000
4,142,000

*H|H #H

$ 13,300,000
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TABLE 4B

CITY OF MT. SHASTA

WASTEWATER TREATMENT AND DISPOSAL FEASIBILITY STUDY

SBR PLANT - PRELIMINARY PROJECT COST ESTIMATE

© oo ~NOO O WNPE

26

28
29
30
31
32
33
34
35

37

38

39
40
a1
42
43
a4
45
46
a7
48
49

50
51
52

53

Item

SBR Plant Operation & Maintenance

Sodium Hypochlorite

Oxalic Acid

Soda Ash

SBR Labor

SBR Blowers (60 HP: 3 Duty)

SBR Transfer Pumps (3 HP: 2 Duty)

SBR Mixer (20 HP: 2 Duty)

Equalization Basin Blower (15 HP)

Equalization Basin Transfer Pumps (3 HP: 2 Duty)
Digester Mixer (25 HP: 1 Duty)

Digester Transfer Pump (3 HP: 1 Duty)

Digester Blowers (60 HP: 2 Duty)

Positive Displacement Blowers Oil & Filter Change
Positive Displacement Blowers Inlet Air Filter Elemements (6 Months)
Positive Displacement Blowers Belt Replacent (5 Years)
Positive Displacement Blower Repair Kit (5 Years)
Decanter Actuator, Capacitor, Limit Switch Replacement (3 Years)
DO Sensor Head Replacement

Diffuser Replacement (25%/5Years)

Sludge Pump Repair Kit

Sludge Pumps Inspection and Lubrication

Controller, Relay, Switches and Fuse Replacement
Controller Microprocessor Batter Replacement (3 Year)

TBF Operations & Maintenance
Power Consumption

Lubricate Gear Reducer
Lubricate Drive Shaft

Lubricate Sliding Wheels

Gear Reducer Inspection, Tightening Set Screws
Check Misc Alignments
Underdrain Inspection

Media Replacement(1)

Media Replacement Labor
Underdrain Replacement(2)
Underdrain Replacement Labor
Spare Parts(3)

Digester Operation & Maintenance
Diffuser Replacement

Dewatering Operation & Maintenance
Polymer

Sludge Feed Pump (10 BHP)
Centrifuge System (75 BHP)

Sludge Grinder (3 & 5 BHP)

Polymer Feed (1 BHP)

Ventilation Fans (2 at 1.5 BHP & 1 at 1 BHP)
Conveyor (5 BHP)

Annual Sludge Hauling Cost

Annual Landfill Tipping Fees

Labor

Annual Parts Replacement

UV System Operation & Maintenance
UV System Operation

Yearly Lamp Replacement

Daily Maintenance

Facility Operations Staff (3)

Amount

5330
1843
85100
31
439290
39194
10755
75957
39194
71970
19597
345455
25
6
1
1
0.67
2
156
2
8
1
0.33
Subtotal

19597
1

1
1
2
2
8
0.81
17

1
146

Subtotal

41
Subtotal

13773
103300
11019
1377
5509
6887
979
979
484

Subtotal

63072
32
200
Subtotal

Annual Cost
Equipment 20 Year Present Cost

Units

Lbs
Lbs
Lbs
Hrs
KWHr
KWHr
KWHr
KWHr
KWHr
KWHr
KWHr
KWHr
Hrs
LS
LS

LS
LS
LS
LS
Hrs
LS
LS

KWHTr
Hrs
Hrs
Hrs
Hrs
Hrs
Hrs

LS
Hrs
LS
Hrs
LS

LS

LS
KWHr
KWHr
KWHr
KWHr
KWHr
KWHr
Tons
Tons

Hrs

LS

KWHr
LS
Hrs

LS

Unit Cost

0.10
0.71
0.70

0.11
0.11
0.11
0.11

o O o

40
154
1,750
719
126

451

50
26

R e R A A AR I A R A R

200
1,429

1,186
$ 25.00

$17,772.30
$ 0.11
$ 0.11
$ 0.11
$ 0.11
$ 0.11
$ 0.11
$ 40
$ 56
$

$

3,000.00

$ 0.11
$  280.00

$ 270,000

ADWF = 1.2 MGD

R e R R A R R A R R R

h PP PP PP SRR PBPB S »H|H R|P B BB BB HSHSHSB SRS

¥ o e

©

Total Cost

533
1,309
59,570
48,322
4,311
1,183
8,355
4,311
7,917
2,156
38,000

240

92

2,100
479

252
4,825
902

50

9
$184,916

1,429
1,186
4,933

1,035.00
1,100.00

17,772
1,515
11,363
1,212
152
606
758
38,788
54,936

3,000
130,101.74

6,937.92
8,960.00

15,897.92
270,000

$607,000
12,140,000.00
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TABLE 5A
CITY OF MT. SHASTA

WASTEWATER TREATMENT AND DISPOSAL FEASIBILITY STUDY

BIOLAC PLANT - PRELIMINARY PROJECT COST ESTIMATE

A WWN PP

38
39
40

41
42

43

Item

Civil Site Work & Miscellaneous
Mobilization & Demobilization

Site Grading and Aggregate Base

Erosion Control SWPPP & Implemetation
Shop Drawings/Testing/Equipment Manuals
Cleanup

0.8 MGD ADWF BiolLac Equipment

Subtotal

BioLac Equipment, Inclucing Ancillary Equipment, Instrumentation/controls

BioLac Site Work & Ancillary Equipment
Sludge Removal and Excavation
Headworks Excavation

Headworks Screen

Headworks Concrete

Parshall Flume

BioLac & ERB Basin Liners

Integral Concrete Clarifiers (2) and Headwall
Clarifier & Dike Backfill

Soda Ash Dosing Station

Clarifier Underground Piping

Blower Building

Blower Building HVAC

12" Air Manifold, Process & Utility Piping
Digester Excavation

Digester Concrete

Digester Aeration System

Digester Blowers

RAS/WAS Underground Piping

RAS/WAS Pump Station and Blower Building
Headworks Return Underground Piping
Headworks Return Pump Station

Outfall Underground Piping

Process & Utility Piping

Generator & Ancillary Equipment

2.1 MGD ADWF 16'x46' TBF Equipment

TBF Equip, Including Ancillary Equip, Instr/Controls
TBF Concrete Basin

TBF Excavation

Process & Utility Piping

Metal Enclosure

1.6 MGD PWWF UV Equipment
UV Disinfection System Equipment
UV Concrete Treatment Basins
Electrical Controls

1.55 MGD ADWF Dewatering Equipment
Dewatering Equipment

Electrical

Building

New Lab & Control Building
New Control Building
Laboratory Equipment

Outfall Improvements
New Diffuser and Ancillary Improvements

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Total Estimated Construction Cost without Contingency

Construction Contingency @ 20%

Indirect/Engineering @ 25%

Subtotal

Total Estimated Project Cost (October 2013 Dollars)

Amount Units

e

LS
LS
LS
LS
LS
1 LS
10512 CcYy
63 CcY
2 EA
1 LS
1 LS
1 LS
1 LS
8000 CcYy
1 LS
100 LF
1000 SF
1 LS
1100 LF
2900 CcYy
568 CcYy
3925 SF
1 LS
1600 LF
1 LS
1200 LF
1 LS
330 LF
1900 LS
1 LS

21LS

1Ls

1200 CY

240 LF

4800 SF
1 LS
1 LS
1 LS
1 LS
1 LS
1 LS
2500 SF
1 LS
1 LS

LR o

PP P PR PRP LD DODDD PP PH B BH

®H H P L

®O H P

Unit Cost

100,000
20,000
25,000
50,000
20,000

1,085,000

125

30
95,000
57,659
6,000
65,000
664,000
25
10,000
240

150
20,000
150

30
1,200
25
142,000
240
280,000
240
230,000
240

240
84,000

251,000
416,000
30

175

25

570,000
130,000
250,000

1,018,000
250,000
381,000

250
50,000

93,000

ADWF = 1.2 MGD
Total Cost

100,000
20,000
25,000
50,000
20,000

215,000

BRSO B O BB

©*

1,085,000

1,314,028
1,880
190,000
57,659
6,000
65,000
664,000
200,000
10,000
24,000
150,000
20,000
165,000
87,000
682,000
98,000
142,000
384,000
280,000
288,000
230,000
79,000
456,000
84,000
5,677,567

B R e e e R e R R I R R

502,000
416,000
36,000
42,000
120,000
1,116,000

HBH B O BB

570,000
130,000
250,000

HaHh P A

950,000

1,018,000
250,000
381,000

1,649,000

L2 R

625,000
50,000
675,000

*H|H #

S 93000]

$ 11,461,000

2,292,000
2,865,000
5,157,000

*H|H #

$ 16,600,000
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TABLE 5B
CITY OF MT. SHASTA

WASTEWATER TREATMENT AND DISPOSAL FEASIBILITY STUDY

BIOLAC PLANT - PRELIMINARY PROJECT COST ESTIMATE

o abhwN P

©

10
11

12
13
14
15
16

17
18
19

27
28
29
30
31

33
34
35

37
38

39
40
41

42
43
44
45
46
47
48
49
50
51

52
53
54

55

Item

Annual BioLac Plant Operation & Maintenance
Soda Ash

Blowers (60 HP: 2 duty, 1-Standby)

Clarifier Rake Drives (1 HP: 2-Duty)

Daily Blower Inspection (10 Min/Blower/Day)
Daily Blower Maintenance

Monthly Aeration Chain Inspection

Monthly Cleaning of Diffuser
Annual Biofusers Assebly Inspection
Annual Purging of Blower Bearing Grease
Sampling
Mixer Seal Replacement
Subtotal

7 Year BioLac Maintenance Cost
Replace Difuser Sheaths
Sheath Replacment Labor
Sampling
Relubricate Blower Motors
Relubricate Blower Motor Labor
Subtotal
Yearly Cost

10 Year BioLac Maintenance Cost
Replace Half of High Temperature Hoses
Replace Half of High Temperature Hoses Labor
Sampling
Subtotal
Yearly Cost

TBF Operations & Maintenance
Power Consumption
Lubricate Gear Reducer
Lubricate Drive Shaft
Lubricate Sliding Wheels
Gear Reducer Inspection, Tightening Set Screws
Check Misc Alignments
Underdrain Inspection
Media Replacement(1)
Media Replacement Labor
Underdrain Replacement(2)
Underdrain Replacement Labor
Spare Parts(3)
Subtotal

Digester Operation & Maintenance
Aeration System Blowers (75 BHP: 1 Duty, 1 Standby)
Mixer (40 BHP)
Diffuser Replacement
Subtotal

Dewatering Operation & Maintenance
Polymer
Centrifuge System (75 BHP)
Sludge Grinder (3 & 5 BHP)
Polymer Feed (1 BHP)
Ventilation Fans (2 at 1.5 BHP & 1 at 1 BHP)
Conveyor (5 BHP)
Annual Sludge Hauling Cost
Annual Landfill Tipping Fees
Labor
Annual Parts Replacement
Subtotal

UV System Operation & Maintenance
UV System Operation
Yearly Lamp Replacement
Daily Maintenance
Subtotal

Facility Operations Staff (3)

Annual Cost
Equipment 20 Year Present Cost

Amount

85100
496457
13065
130
1
7

59
99

25

[

25

19597

489925
661117
41

1
103300
11019
1377
5509
6887
979
979
484
1

63072
32
200

Units

Lbs
KWHTr
KWHTr

Hrs

Hrs

Hrs

Hrs
Hrs
Hrs
Hrs
Hrs

LS
Hrs
Hrs
LS
Hrs

LS
Hrs
Hrs

KWHr
Hrs
Hrs
Hrs
Hrs
Hrs
Hrs
LS
Hrs
LS
Hrs
LS

KWHr
KWHr
LS

LS
KWHr
KWHr
KWHr
KWHr
KWHr
Tons
Tons

Hrs

LS

KWHr
LS
Hrs

LS

LR R R R © BB LR R A R I I © BB LR L BB BB P

© BB

Unit Cost

0.70
0.11
0.11

200.00

1,429.49

1,186.02

0.11
0.11
25.00

17,772
0.11
0.11
0.11
0.11
0.11

40
56

3,000

0.11
280.00

270,000

ADWF = 1.2 MGD
Total Cost

59,570
54,610
1,437

R R

@B|R B BB B

115,617

300

300
43

SR |P B B BB

2,980.00

2,980.00
298.00

@B B B B

2,155.67

162.00

1,429.49

1,186.02
$4,933

LR R A R I I

53,891.74
72,722.89
1,035.00
127,649.63

@®|r BB

38,788
54,936

LR R R R

3,000
$130,102

6,937.92
8,960.00

L2 R

15,897.92

©

270,000

665,000.00
13,300,000.00

© &
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TABLE 6A
CITY OF MT. SHASTA
WASTEWATER TREATMENT AND DISPOSAL FEASIBILITY STUDY
BIOSHELL PLANT - PRELIMINARY PROJECT COST ESTIMATE

a s wWwN R

32
33
34
35
36

37
38
39

40
41

42

Item

Civil Site Work & Miscellaneous
Mobilization & Demobilization
Site Grading and Aggregate Base
Erosion Control SWPPP & Implementation
Shop Drawings/Testing/Equipment Manuals
Cleanup
Subtotal

0.8 MGD ADWF Bio-Shell Equipment
Bio-Shell Equip, Inclucing Ancillary Equip, Instr/controls
Headworks Screen
Headworks Excavation
Headworks Concrete
Parshall Flume
Hanging Curtains
Sludge Removal
BioShell Blowers
12" Air Manifold, Process & Utility Piping
4" Sinkable Hose
1/2 Sinkable Hose
Headworks Return Underground Piping
Sludge Removal and Excavation
Lagoon Liner
Headworks Return Pump Station
Lagoon Effluent Underground Piping
Generator & Ancillary Equipment
Subtotal

1.9 MGD DAF Equipment

DAF Equip, Inclucing Ancillary Equip, Instr/Controls
Spare PLC, PSI Switch & Solenoid/Actuator

DAF Excavation

DAF Concrete Treatment Basins

DAF Backwash Pond Sludge Removal

DAF Backwash Pond Liner

DAF Backwash Piping

DAF Chemical Dosing Station

DAF Chemical Feed Piping

Subtotal
2.1 MGD ADWF 16'x46' TBF Equipment
TBF Equip, Including Ancillary Equip, Instr/Controls
TBF Concrete Basin
TBF Excavation
Process & Utility Piping
Metal Enclosure
Subtotal
1.6 MGD PWWF UV Equipment
UV Disinfection System Equipment
UV Concrete Treatment Basins
Electrical Controls
Subtotal
New Lab & Control Building
New Control Building
Laboratory Equipment
Subtotal

Outfall Improvements
New Diffuser and Ancillary Improvements

Total Estimated Construction Cost without Contingency
Construction Contingency @ 20%

Indirect/Engineering @ 25%

Subtotal

Total Estimated Project Cost (October 2013 Dollars)

Amount

PR R R

3000
1400
2400
3108

1170
13000

350

170

1200

450

150

1200
240
4800

=

2500

Units

LS

LS
LS

LS
EA
cYy

LS
LS

LS
LF
LF
LF
LF

LS
LS

LS

LS

cYy
LF

LS
LS

SF
LS

LS

[ R

AP PPOPRBHHOPRHRORHHRP

BB B DD DDy

BB BB P

L

Unit Cost

100,000
20,000
25,000
50,000
20,000

4,010,000
95,000
30
57,659
6,000
138,000
125
198,000
150

9

2

240

125
402,000
230,000
240
74,000

285,000

9,000
30
73,476
125
32,500
240
10,000
150

251,000
416,000
30
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250,000
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Total Cost

100,000
20,000
25,000
50,000
20,000

215,000

4,010,000
190,000
1,880
57,659
6,000]
138,000
375,000
198,000
210,000
21,600
6,216
280,800
1,625,000
402,000
230,000
84,000
74,000
7,910,155

285,000
9,000
5,087
73,476
150,000
32,500
108,000
10,000
22,500

695,563

502,000
416,000
36,000
42,000
120,000
1,116,000

828,000
180,000
250,000
1,258,000

625,000
50,000
675,000

93,000

11,963,000
2,393,000
2,991,000
5,384,000

17,300,000
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TABLE 6B

CITY OF MT. SHASTA
WASTEWATER TREATMENT AND DISPOSAL FEASIBILITY STUDY
BIOSHELL PLANT - PRELIMINARY PROJECT COST ESTIMATE

w N

o ~NO O

10
11
12
13
14
16

17
18
19
20
21
22
23
24
25
26
27
28

29
30
31

32

Item Amount Units

Existing Plant Operations

Blowers 222099 KkWHr

BioShell Plant Operation & Maintenance

BioShell Operation (66 HP: 1 Duty) 747625 KkWHr
Annual BioShell Maintenance 327 Hrs
Purging of Air Diffusor 327 Hrs
Blowers Oil & Filter Change 25 Hrs
Sampling 25 Hrs
10 Years BioShell Inspection 164 Hrs
Sludge Removal (20 yr cycle) 344 CcY
Subtotal

DAF Operation

Filter Labor 625
Backwash Pump (15 BHP: 1 Duty) 515
Air Scour Blower (10 BHP: 1 Duty) 343
Electrical Backwash Consumption 3
Electrical Process Consumption 4
Polymer 1
DAF Pond Sludge Removal 600
Subtotal

TBF Operations & Maintenance
Power Consumption 19597
Lubricate Gear Reducer 1
Lubricate Drive Shaft 1
Lubricate Sliding Wheels 1
Gear Reducer Inspection, Tightening Set Screws 2
Check Misc Alignments 2
Underdrain Inspection 8

8

Media Replacement(1) 0.81
Media Replacement Labor 17
Underdrain Replacement(2) 1
Underdrain Replacement Labor 146
Spare Parts(3) 1
Subtotal

UV Operations & Maintenance
UV System Operation

Yearly Lamp Replacement 78

Daily Maintenance 200
Subtotal

Facility Operations Staff (3) 1

Annual Cost
Equipment 20 Year Present Cost

Hrs
KWHr
KWHr
KWHr
KWHr

LS

CcYy

KWHr
Hrs
Hrs
Hrs
Hrs
Hrs
Hrs

LS
Hrs
LS
Hrs
LS

161184 KWHr

LS
Hrs

LS

©w »H P

LA AT OTN

B PP PP BPHBPHHP BB PP P

© B &h

Unit Cost

0.11

0.11

50
50

50
0.11
0.11
0.11
0.11

1,500

50

0.11
280

270,000

ADWF =1.2 MGD

» Py

Total Cost

24,431

82,239

8,175
17,183

@H|P L B »

BB P D PP

107,596

31,250
57

38
0.34

0
1,500
30,000

$62,845

R|Hh PP BPHLHRDPRLH

17,730
21,840

* A|H B+

@ &

39,570
270,000

510,000.00
10,200,000.00
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TABLE 7A
CITY OF MT. SHASTA
WASTEWATER TREATMENT AND DISPOSAL FEASIBILITY STUDY
MBBR PLANT - PRELIMINARY PROJECT COST ESTIMATE

ADWEF = 1.2 MGD
Item Amount Units  Unit Cost Total Cost
Civil Site Work & Miscellaneous
1 Mobilization & Demobilization 1 LS $ 100,000 $ 100,000
2 Site Grading and Aggregate Base 1 LS $ 20,000 $ 20,000
3 Erosion Control SWPPP & Implementation 1 LS $ 25000 $ 25,000
4 Shop Drawings/Testing/Equipment Manuals 1 LS $ 50,000 $ 50,000
5 Cleanup 1 LS $ 20,000 $ 20,000
Subtotal $ 215,000
1.3 MGD MMF MBBR Equipment
6 MBBR Equip, Inclucing Ancillary Equip, Instr/Controls 1 LS $1,577,000 $ 1,577,000
7 Excavation 2200 CcYy $ 30 $ 66,000
8 Headworks Excavation 1112 cy $ 30 $ 33,360
9 Headworks Screen 2 EA $ 95000 $ 190,000
10 Headworks Concrete 1 LS $ 57659 $ 57,659
11 Parshall Flume 1 LS $ 6,000 $ 6,000
12 Lagoon Dike Repairs 1 LS $ 40,000 $ 6,000
13 MBBR Concrete Treatment Basins 1 LS $ 748,000 $ 748,000
14 Headworks Return Utility Piping 1200 LF % 240 $ 288,000
15 Headworks Return Pump Station 1 LS $ 230,000 $ 230,000
16 Lagoon Bypass Utility Piping 900 LF % 240 $ 216,000
17 Sludge Removal and Excavation 4200 Ccy $ 125 $ 525,000
18 Lagoon Liner 1 LS $ 130,000 $ 130,000
19 Soda Ash Dosing Station 1 LS $ 10,000 $ 10,000
20 Carbon Source Dosing Station 1 LS $ 60,000 $ 60,000
21 12" Air Manifold, Process & Utility Piping 150 LF % 150 $ 22,500
22 Generator & Ancillary Equipment 1 LS $ 84,000 $ 84,000
Subtotal $ 4,249,519
1.9 MGD DAF Equipment
23 DAF Equip, Inclucing Ancillary Equip, Instr/Controls 1 LS $ 285,000 $ 285,000
24 Spare PLC, PSI Switch & Solenoid/Actuator 1 LS $ 9,000 $ 9,000
25 DAF Excavation 170 cY $ 30 $ 5,087
26 DAF Concrete Treatment Basins 1 LS $ 73476 $ 73,476
27 DAF Backwash Pond Sludge Removal 1200 cY $ 125 $ 150,000
28 DAF Backwash Pond Liner 1 LS $ 32500 $ 32,500
29 DAF Backwash Piping 450 LF % 240 $ 108,000
30 DAF Chemical Dosing Station 1 LS $ 10,000 $ 10,000
31 DAF Chemical Feed Piping 150 LF % 150 _$ 22,500
Subtotal $ 695,563
2.1 MGD ADWF 16'x46' TBF Equipment
32 TBF Equip, Including Ancillary Equip, Instr/Controls 2 LS $ 251,000 $ 502,000
33 TBF Concrete Basin 1 LS $ 416,000 $ 416,000
34 TBF Excavation 1200 CY $ 30 $ 36,000
35 Process & Utility Piping 240 LF % 175 $ 42,000
36 Metal Enclosure 4800 SF $ 25 $ 120,000
Subtotal $ 1,116,000
1.6 MGD PWWF UV Equipment
37 UV Disinfection System Equipment 1 LS $ 828,000 $ 828,000
38 UV Concrete Treatment Basins 1 LS $ 180,000 $ 180,000
39 Electrical Controls 1 LS $ 250,000 $ 250,000
Subtotal $ 1,258,000
New Lab & Control Building
40 New Control Building 2500 SF $ 250 $ 625,000
41 Laboratory Equipment 1 LS $ 50,000 $ 50,000
Subtotal $ 675,000
Outfall Improvements
42 New Diffuser and Ancillary Improvements 1 LS $ 93,000 $ 93,000
Total Estimated Construction Cost without Contingency $ 8,303,000
Construction Contingency @ 20% $ 1,661,000
Indirect/Engineering @ 25% $ 2,076,000
Subtotal $ 3,737,000
Total Estimated Project Cost (October 2013 Dollars) $ 12,000,000
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TABLE 7B
CITY OF MT. SHASTA
WASTEWATER TREATMENT AND DISPOSAL FEASIBILITY STUDY
MBBR PLANT - PRELIMINARY PROJECT COST ESTIMATE

ADWF = 1.2 MGD
Item Amount  Units Unit Cost Total Cost
Existing Plant Operations
1 Blowers 222099 kWHr $ 011 $ 24,430.92
Subtotal $ 24,430.92
MBBR Plant Operation & Maintenance
2 Soda Ash 85100 Lbs $ 070 $ 59,570
3 Glycerol 112712 Lbs $ 050 $ 56,356
4 MBBR Labor 31 Hrs $ - $ -
5 MBBR Blowers (40 HP: 2 Duty, 1 Standby) 522587 KWHr $ 011 $ 57,485
6 MBBR Air Scour Blowers (15 HP: 2 Duty) 195970 KWHr $ 011 $ 21,557
7 Mixer (2.61 HP: 6 Duty) 102296 KWHr $ 011 $ 11,253
8 Blowers Belts Replacement 4 LS $ 150.00 $ 600
9 Blower Filter Replacement 4 LS $ 30.00 $ 120
10  Blower Oil Replacment 4 Gal $ 30.00 $ 120
11 Dissolved Oxygen Probe Membrane Replacement 8 LS $ 185.00 $ 1,480
12 Labor 500 Hrs $ - $ -
Subtotal $208,540
DAF Operation
13  Filter Labor 625 Hrs $ 50 $ 31,250
14  Backwash Pump (15 BHP: 1 Duty) 515 kKWHr $ 011 $ 57
15  Air Scour Blower (10 BHP: 1 Duty) 343 kKWHr $ 011 $ 38
16  Electrical Backwash Consumption 3 kKWHr $ 011 $ 0.34
17  Electrical Process Consumption 4 kKWHr $ 011 $ 0.44
18  Polymer 1 LS $ 1,500 $ 1,500
19  DAF Pond Sludge Removal 600 Ccy $ 50 $ 30,000
Subtotal $62,845
TBF Operations & Maintenance
19  Power Consumption 19597 kKWHr $ 0 $ 2,156
20 Lubricate Gear Reducer 1 Hrs $ - $ -
21 Lubricate Drive Shaft 1 Hrs  $ - $ -
22 Lubricate Sliding Wheels 1 Hrs  $ - $ -
23 Gear Reducer Inspection, Tightening Set Screws 2 Hrs $ - $ -
24 Check Misc Alignments 2 Hrs $ - $ -
25 Underdrain Inspection 8 Hrs $ - $ -
26  Media Replacement(1) 0.81 LS $ 200 $ 162
27 Media Replacement Labor 17 Hrs $ - $ -
28  Underdrain Replacement(2) 1 LS $ 1,429 $ 1,429
29 Underdrain Replacement Labor 146 Hrs $ - $ -
30  Spare Parts(3) 1 LS $ 1,186 $ 1,186
Subtotal $ 4,933
UV Operations & Maintenance
31 UV System Operation 161184 KWHr $ 011 $ 17,730
32  Yearly Lamp Replacement 78 LS $ 280 $ 21,840
33  Daily Maintenance 200 Hrs $ - $ -
Subtotal $ 39,570
34  Facility Operations Staff (3) 1 LS $ 270,000 $ 270,000
Annual Cost $ 611,000.00
Equipment 20 Year Present Cost $ 12,220,000.00
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APPENDIX H



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
CENTRAL VALLEY REGION

TIME SCHEDULE ORDER R5-2012-0087

REQUIRING CITY OF MT. SHASTA
MT. SHASTA WASTEWATER TREATMENT PLANT
SISKIYOU COUNTY

TO COMPLY WITH REQUIREMENTS PRESCRIBED IN
WASTE DISCHARGE REQUIREMENTS ORDER R5-2012-0086
(NPDES PERMIT NO. CA0078051)

The California Regional Water Quality Control Board, Central Valley Region, (hereinafter Central
Valley Water Board) finds that:

1.

On 21 June 2007 the Central Valley Water Board adopted Waste Discharge
Requirements (WDR) Order R5-2007-0056 (NPDES Permit No. CA CA0078051)
prescribing WDRs for the City of Mt. Shasta (hereinafter Discharger) for the Mt. Shasta
Wastewater Treatment Plant (hereinafter Facility), Siskiyou County.

WDR Order R5-2007-0056 contained ammonia effluent limits that the Discharger could
not immediately meet. Because the Discharger could not immediately meet the new
effluent limitations, WDR Order R5-2007-0056 also contained interim limits for ammonia
with a final compliance date of 18 May 2010.

WDR Order R5-2007-0056 contained copper and zinc effluent limits that the Discharger
could not consistently meet. Because the Discharge could not consistently comply with
the new effluent limitations for copper and zinc, the Discharger requested a compliance
schedule to come into compliance with the copper and zinc effluent limitations in WDR
Order R5-2007-0056.

The copper and zinc effluent limitations were new requirements that became applicable
to the permit after the effective date of adoption of the WDRs, and after 1 July 2000.
Because the copper and zinc effluent limitations were based on the existing Basin Plan
water quality objectives that were adopted prior to 25 September 1995, a compliance
schedule for these effluent limitations were placed in a Cease and Desist Order (CDO).
CDO R5-2007-0057 contained interim limits for copper and zinc with a final compliance
date of 18 May 2010.

On 27 May 2010 the Central Valley Water Board issued CDO R5-2010-0064 to the
Discharger setting new interim ammonia, copper, and zinc limits for the discharge. The
CDO required final compliance by 1 June 2012.

On 4 October 2012 the Central Valley Water Board adopted Waste Discharge
Requirements (WDR) Order R5-2012-0086, NPDES Permit No. CA0078051, prescribing
WDRs for the Discharger and the Facility.
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7.

WDR Order R5-2012-0086 contains Final Effluent Limitations IV.A.1.a., which reads, in
part, as follows:

Table 6A. Final Effluent Limitations

Effluent Limitations
Parameter Units Average Maximum Instantaneous Instantaneous
Monthly Daily Minimum Maximum
Ammonia mg/L 4.6 8.4
Copper, Total
Recoverable ug/L 91 19.3
Zinc, Total
Recoverable ug/L 12.9 26.2

10.

11.

12.

The effluent limitations specified in WDR Order R5-2012-0086 for ammonia is based on
implementation of the National Recommended Ambient Water Quality Criteria (NAWQC)
for protection of freshwater aquatic life.

The effluent limitations specified in WDR Order R5-2012-0086 for copper and zinc are
based on the California Toxics Rule and the Water Quality Control Plan, Fourth Edition,
for the Sacramento River and San Joaquin River Basins (Basin Plan).

California Water Code (CWC) section 13300 states: “Whenever a regional board finds
that a discharge of waste is taking place or threatening to take place that violates or will
violate requirements prescribed by the regional board, or the state board, or that the
waste collection, treatment, or disposal facilities of a discharger are approaching
capacity, the board may require the discharger to submit for approval of the board, with
such modifications as it may deem necessary, a detailed time schedule of specific
actions the discharger shall take in order to correct or prevent a violation of
requirements.”

Federal regulations, 40 CFR 122.44 (d)(1)(i), require that NPDES permit effluent
limitations must control all pollutants which are or may be discharged at a level which will
cause or have the reasonable potential to cause or contribute to an in-stream excursion
above any State water quality standard, including any narrative criteria for water quality.
Beneficial uses, together with their corresponding water quality objectives or promulgated
water quality criteria, can be defined per federal regulations as water quality standards.

In accordance with CWC section 13385(j)(3), the Central Valley Water Board finds that,
based upon results of effluent monitoring, the Discharger is not able to consistently
comply with the new effluent limitations for ammonia, copper, and zinc at Discharge Point
No. 001. These limitations are based on new requirements that become applicable to the
Order after the effective date of the waste discharge requirements, and after 1 July 2000,
for which new or modified control measures are necessary in order to comply with the
limitation, and the new or modified control measures cannot be designed, installed, and
put into operation within 30 calendar days.
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13.

14.

15.

16.

17.

18.

Immediate compliance with the final effluent limitations contained in WDR Order R5-
2012-0086 for ammonia, copper, and zinc at Discharge Point No. 001 is not possible or
practicable. The Clean Water Act and the California Water Code authorize time
schedules for achieving compliance. The Discharger is proposing to conduct upgrades to
the plant to come into compliance with the applicable effluent limitations. The Clean
Water Act and the California Water Code authorize time schedules for achieving
compliance. The following table summarizes the effluent monitoring data obtained from
January 2007 to June 2011 for ammonia, and September 2007 through May 2011 for
both copper and zinc:

Parameter Units MEC Mean Star_ldqrd # of Samples
Deviation
Ammonia mg/L 18.1 10.47 5.23 21
Copper, Total ug/L 32 9.03 6.17 45
Recoverable
Zinc, Total ug/L 47.6 14.84 9.21 46
Recoverable

For compliance with the final effluent limitations for ammonia, copper, and zinc, the
Discharger requires additional time to complete upgrades sufficient to comply with the
final effluent limits, or conduct studies sufficient to justify alternate final effluent limits.
Necessary activities include engineering feasibility and design studies, environmental
documentation if required, permitting, and financing.

On 26 July 2012, the Discharger submitted justification for a compliance schedule for
ammonia, copper, and zinc.

This Order provides a time schedule for the Discharger to develop, submit and implement
methods of compliance, and/or construct the necessary treatment plant upgrades to meet
the final effluent limitations.

California Water Code (CWC) section 13300 states:

Whenever a regional board finds that a discharge of waste is taking place or threatening
to take place that violates or will violate requirements prescribed by the regional board, or
the state board, or that the waste collection, treatment, or disposal facilities of a
discharger are approaching capacity, the board may require the discharger to submit for
approval of the board, with such modifications as it may deem necessary, a detailed time
schedule of specific actions the discharger shall take in order to correct or prevent a
violation of requirements.

CWC subsections 13385(h) and (i) require the Central Valley Water Board to impose
mandatory minimum penalties upon dischargers that violate certain effluent limitations.
CWC section 13385(j)(3) provides protection from mandatory minimum penalties for
violations of an effluent limitation when:
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... the waste discharge is in compliance with either a cease and desist order issued
pursuant to section 13301 or a time schedule order issued pursuant to section 13300 or
13308, if all of the following requirements are met:

(A) The cease and desist order or time schedule is issued on or after July 1, 2000,
and specifies the actions that the discharger is required to take in order to correct
the violations that would otherwise be subject to subdivisions (h) and (i).

(B) The regional board finds that, for one of the following reasons, the discharger
is not able to consistently comply with one or more of the effluent limitations
established in the waste discharge requirements applicable to the waste
discharge:

(i) The effluent limitation is a new, more stringent, or modified regulatory
requirement that has become applicable to the waste discharge after the
effective date of the waste discharge requirements and after July 1, 2000,
new or modified control measures are necessary in order to comply with
the effluent limitation, and the new or modified control measures cannot be
designed, installed, and put into operation within 30 calendar days.

(C) The regional board establishes a time schedule for bringing the waste
discharge into compliance with the effluent limitation that is as short as possible,
taking into account the technological, operational, and economic factors that affect
the design, development, and implementation of the control measures that are
necessary to comply with the effluent limitation. For the purposes of this
subdivision, the time schedule may not exceed five years in length.... If the time
schedule exceeds one year from the effective date of the order, the schedule shall
include interim requirements and the dates for their achievement. The interim
requirements shall include both of the following:

(i) Effluent limitations for the pollutant or pollutants of concern.

(i) Actions and milestones leading to compliance with the effluent
limitation.

(D) The discharger has prepared and is implementing in a timely and proper
manner, or is required by the regional board to prepare and implement, a pollution
prevention plan pursuant to section 13263.3.

19. The time schedule order satisfies provisions of CWC section 13385(j)(3) as follows:

13385())(3)(A): This time schedule order is being issued after July 1, 2000, and
specifies actions that the Discharger must take to correct the
violations that would be subject to enforcement actions (see
Compliance Time Schedule Table on Page 8).

13385(j)(3)(B)(i):  This time schedule order includes new effluent limits that
become effective after the July 1, 2000 date, and may require
new or modified control measures in order to comply with the
final effluent limits. Additionally, the Discharger has provided a
feasibility study indicating it would take approximately 5 years
to secure funding to conduct upgrades to the treatment plant to
meet the new final effluent limitations. Therefore the new
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20.

21.

22.

23.

modifications cannot be designed, installed, or put into
operation within 30 calendar days.

13385(j)(3)(C): The Discharger has provided a feasibility study that indicates it
will take approximately 5 years to meet the new final effluent
limitations. To meet the new final limitations, the Discharger
will have to conduct upgrades to the treatment plant. This
timeframe is as short as possible, considering the major
upgrades the plant will have to complete to meet the final
effluent limitations.

13385(j)(3)(C)(i): This time schedule order contains effluent limits for the
constituents of concern which are ammonia, copper and zinc.

13385(j)(3)(C)(ii): This time schedule order contains milestones and actions
which lead to compliance with the final effluent limitations (See
the Compliance Time Schedule Table on Page 8).

13385(j)(3)(D): This time schedule order contains a requirement that the
Discharger must submit and implement a pollution prevention
plan within 6 months after adoption of the time schedule order.

CWC section 13385(h) and (i) require the Central Valley Water Board to impose
mandatory minimum penalties upon dischargers that violate certain effluent limitations.
CWC section 13385(j) exempts certain violations from the mandatory minimum penalties.
CWC section 13385(j)(3) exempts the discharge from mandatory minimum penalties
“‘where the waste discharge is in compliance with either a cease and desist order issued
pursuant to Section 13301 or a time schedule order issued pursuant to Section 13300, if
all the [specified] requirements are met.”

Compliance with this Order exempts the Discharger from mandatory penalties for
violations of the final effluent limitations for ammonia, copper, and zinc, in accordance
with CWC section 13385(j)(3). CWC section 13385(j)(3) requires the Discharger to
update and implement a pollution prevention plan pursuant to section 13263.3 of the
California Water Code. Therefore, a pollution prevention plan will be necessary for
ammonia, copper, and zinc in order to effectively reduce the effluent concentrations by
source control measures.

Since the time schedule for completion of actions necessary to bring the waste discharge
into compliance exceeds 1 year, this Order includes interim requirements and dates for
achievement. The time schedule does not exceed 5 years.

The compliance time schedule in this Order includes interim performance-based effluent
limitations for ammonia, copper, and zinc. Interim effluent limitations consist of a
maximum daily and average monthly effluent concentration derived using sample data
provided by the Discharger demonstrating actual treatment plant performance. The
method to set interim effluent limitations depends on the number of sample data.
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a. 10 or more data points. In developing the interim limitations, when there are 10
sampling data points or more, sampling and laboratory variability is accounted for
by establishing interim limits that are based on normally distributed data where
99.9% of the data points will lie within 3.3 standard deviations of the mean (Basic
Statistical Methods for Engineers and Scientists, Kennedy and Neville, Harper and
Row, 3" Edition, January 1986). Where actual sampling shows an exceedance of
the proposed 3.3 standard deviation limit, the maximum effluent concentration
(MEC) has been established as the interim limitation.

b. Less than 10 data points. When there are less than 10 sampling data points
available, the Technical Support Document for Water Quality-Based Toxics
Control (EPA/505/2-90-001) (TSD) recommends a coefficient of variation of 0.6 be
utilized as representative of wastewater effluent sampling. The TSD recognizes
that a minimum of 10 data points is necessary to conduct a valid statistical
analysis. The multipliers contained in Table 5-2 of the TSD are used to determine
a daily limitation based on a long-term average objective. In this case, the long-
term average objective is to maintain, at a minimum, the current plant performance
level. Thus, when there are less than 10 sampling points for a constituent, interim
limitations are based on 3.11 times the MEC to obtain the daily interim limitation
(TSD, Table 5-2) and 2.13 times the MEC to obtain the average monthly interim
limitation (assuming one sample per month). If the statistically projected interim
limitation is less than the MEC, the interim limitation is established as the MEC.

The following table summarizes the calculation of the interim effluent limitations for
ammonia, copper, and zinc. Daily and monthly average effluent data for each
constituent were the same values therefore the interim maximum daily and
average monthly effluent limitations for each constituent are equal:

Number of | Calculated Interim Interim
Parameter Units | MEC | Mean Star)d'c_lrd Sam_ples _Int_erlr_n Limitation L|m|'gat|on
Deviation with Limitation | (Average | (Maximum
Detections Monthly) Daily)
Ammonia mg/L 18.1 | 10.47 5.23 21 27.7" 27.7 27.7
Copper, Total |\ | 350 | 903 | 6.17 45 29.41 32.0° 32.0°
Recoverable
Zinc, Total 1 2 2
Recoverable ug/L 47.6 | 14.84 9.21 46 45.2 47.6 47.6
lBased on the Mean + 3.3 x Std Dev
AWhen the calculated interim limitation is less than the MEC, use the MEC for the interim limitation

24.

The Central Valley Water Board finds that the Discharger can maintain compliance with
the interim limitations included in this Order. Interim limitations are established when
compliance with the final effluent limitations cannot be achieved by the existing
discharge. Discharge of constituents in concentrations in excess of the final effluent
limitations, but in compliance with the interim effluent limitations, can significantly
degrade water quality and adversely affect the beneficial uses of the receiving stream on
a long-term basis. The interim limitations, however, establish an enforceable ceiling
concentration until compliance with the effluent limitations can be achieved.
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25.

26.

27.

On 4 October 2012, in Rancho Cordova, California, after due notice to the Discharger
and all other affected persons, the Central Valley Water Board conducted a public
hearing at which evidence was received to consider a Time Schedule Order under CWC
section 13300 to establish a time schedule to achieve compliance with waste discharge
requirements.

Issuance of this Order is exempt from the provisions of the California Environmental
Quality Act (Public Resources Code, Section 21000, et seq.) (“CEQA”), under Water
Code Section 13389, since any adoption or modification of a NPDES Permit for an
existing source is exempt and this order only serves to implement such a NPDES permit.
This Order is also exempt from CEQA in accordance with Section 15321(a)(2), Title 14,
California Code of Regulations. This Order is not subject to the limitations of
Government Code section 65962.5(c)(3) [Cortese List] on use of categorical exemptions
because it does not involve the discharge of “hazardous” materials as used in that
statute, but rather involves the discharge of treated domestic wastewater. In addition,
adoption of this Order is not subject to CEQA because this Order does not have the
potential to cause a significant impact on the environment (Title 14 CCR section
15061(b)(3)) as it is intended to enforce preexisting requirements to improve the quality
of ongoing discharges that are part of the CEQA “baseline”. Any plant upgrades or
replacement are the result of WDR Order R5-2012-0086 and not this Order.

In the event the selected alternative requires additional review under CEQA, the
Discharger shall conduct required review and obtain appropriate approval prior to
initiating construction.
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IT IS HEREBY ORDERED THAT:

1. The Discharger shall comply with the following time schedule to ensure compliance with
the final effluent limitations for ammonia, copper, and zinc contained in WDR
Order R5-2012-0086 as described in the above Findings:

COMPLIANCE TIME SCHEDULE TABLE

Task

Compliance Date

Submit and implement a Pollution Prevention Plan (PPP)* pursuant to
CWC section 13263.3 for ammonia, copper, and zinc

6 Months after Adoption Date of
this Order

Submit Method of Compliance Workplan/Schedule.

6 Months after Adoption Date of
this Order

Progress Reports®

1 June, annually, after approval of
workplan until final compliance.

Submit Method of Compliance Project Report (e.g. preliminary

copper, and zinc.

. . 1 June 2014
engineering report)
Begin Compliance Project 1 June 2015
Achieve compliance with applicable final effluent limits for ammonia, 1 June 2017

I

with the final effluent limitations.

The Discharger shall implement a new Pollution Prevention Plan (PPP) and shall meet the requirements
specified in California Water Code Section 13263.

The progress reports shall detail what steps have been implemented towards achieving compliance with
waste discharge requirements, including studies, construction progress, evaluation of measures
implemented, and recommendations for additional measures as necessary to achieve full compliance

The following interim average monthly and maximum daily effluent limitations shall be effective
immediately in lieu of the final effluent limitations for ammonia, copper, and zinc contained in
WDR Order R5-2012-0086. The final effluent limitations at Discharge Point No. 001 for
ammonia, copper, and zinc contained in WDR Order R5-2012-0086 shall become effective on
1 June 2017, or when the Discharger is able to come into compliance, whichever is sooner.

Interim Average Monthly

Interim Maximum Daily

PETEIIEES Sl Effluent Limitation Effluent Limitation
Ammonia mg/L 27.7 27.7
Copper, Total Recoverable ug/L 32.0 32.0
Zinc, Total Recoverable ug/L 47.6 47.6
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2. For the compliance schedule required by this Order, the Discharger shall submit to the
Central Valley Water Board on or before the compliance report due date, the specified
document or, if appropriate, a written report detailing compliance or noncompliance with
the specific schedule date and task. If noncompliance is being reported, the reasons for
such noncompliance shall be stated, and shall include an estimate of the date when the
Discharger will be in compliance. The Discharger shall notify the Central Valley Water
Board by letter when it returns to compliance with the time schedule.

If, in the opinion of the Executive Officer, the Discharger fails to comply with the provisions of
this Order, the Executive Officer may refer this matter to the Attorney General for judicial
enforcement, may issue a complaint for administrative civil liability, or may take other
enforcement actions. Failure to comply with this Order may result in the assessment of
Administrative Civil Liability of up to $10,000 per violation, per day, depending on the violation,
pursuant to the Water Code, including sections 13268, 13350 and 13385. The Central Valley
Water Board reserves its right to take any enforcement actions authorized by law.

Any person aggrieved by this action of the Central Valley Water Board may petition the State
Water Board to review the action in accordance with CWC section 13320 and California Code of
Regulations, title 23, sections 2050 and following. The State Water Board must receive the
petition by 5:00 p.m., 30 days after the date of this Order, except that if the thirtieth day following
the date of this Order falls on a Saturday, Sunday, or state holiday (including mandatory
furlough days), the petition must be received by the State Water Board by 5:00 p.m. on the next
business day. Copies of the law and regulations applicable to filing petitions may be found on
the Internet at: http://www.waterboards.ca.gov/public_notices/petitions/water_quality

or will be provided upon request.

I, PAMELA C. CREEDON, Executive Officer, do hereby certify the foregoing is a full, true, and
correct copy of an Order adopted by the California Regional Water Quality Control Board, Central
Valley Region, on 4 October 2012.

ORIGINAL SIGNED BY

PAMELA C. CREEDON, Executive Officer


http://www.waterboards.ca.gov/public_notices/petitions/water_quality

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

CENTRAL VALLEY REGION

364 Knollcrest Drive, Suite 205, Redding, California 96002

Phone (530) 224-4845 « Fax (530) 224-4857
http://www.waterboards.ca.gov/centralvalley

ORDER R5-2012-0086
NPDES NO. CA0078051

WASTE DISCHARGE REQUIREMENTS FOR THE

CITY OF MT. SHASTA AND U.S. DEPARTMENT OF AGRICULTURE, FOREST SERVICE
CITY OF MT. SHASTA WASTEWATER TREATMENT PLANT

SISKIYOU COUNTY

The following Discharger is subject to waste discharge requirements as set forth in this Order:

Table 1. Discharger Information

Discharger

City of Mt. Shasta

Name of Facility

City of Mt. Shasta Wastewater Treatment Plant

Facility Address

2500 Grant Road

Mt. Shasta, CA 96067

Siskiyou County

The U.S. Environmental Protection Agency (USEPA) and the Regional Water Quality Control Board have classified
this discharge as a minor discharge.

The discharge by the City of Mt. Shasta from the discharge points identified below is subject
to waste discharge requirements as set forth in this Order:

Table 2. Discharge Location

Discr!arge Efflqer!t Dischal_'ge Point Discharge Point Receiving Water
Point Description Latitude Longitude
D-001 Treated effluent 41° 16’ 35.18” N 122°19°6.98” W Sacramento River
D-002 Treated effluent 41°17' 8.34” N 122° 16’ 24.65" W Leachfield
D-003 Treated effluent 41° 16’ 59.16" N 122°19° 7.80" W Mt. Shasta Resort Golf Course
Table 3. Administrative Information

This Order was adopted by the Regional Water Quality Control Board on:

04 October 2012

This Order shall become effective on:

23 November 2012

This Order shall expire on:

01 November 2017

The Discharger shall file a Report of Waste Discharge in accordance with title
23, California Code of Regulations, as application for issuance of new waste
discharge requirements no later than:

180 days prior to the Order
expiration date

|, PAMELA C. CREEDON, Executive Officer, do hereby certify that this Order with all
attachments is a full, true, and correct copy of an Order adopted by the California Regional
Water Quality Control Board, Central Valley Region, on 4 October 2012.

ORIGINAL SIGNED BY

PAMELA C. CREEDON, Executive Officer
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.  FACILITY INFORMATION

The following Discharger is subject to waste discharge requirements as set forth in this

Order:
Table 4. Facility Information
Discharger City of Mt. Shasta
Name of Facility City of Mt. Shasta Wastewater Treatment Plant
2500 Grant Road
Facility Address Mt. Shasta, CA 96067

Siskiyou County

Rodney Bryan, Public Works Director, (530) 926-7510

Facility Contact, Title, and Phone Jackie Brown, Treatment Plant Operator, (530) 926-7535

Mailing Address 305 North Mt. Shasta Boulevard, Mt. Shasta, CA 96067

Type of Facility Publicly Owned Treatment Works (POTW)

0.80 million gallons per day (MGD) ADWF

Facility Design Flow 0.70 MGD (Leachfield)

Il. FINDINGS

The California Regional Water Quality Control Board, Central Valley Region (hereinafter
Central Valley Water Board), finds:

A. Background. The City of Mt. Shasta (hereinafter Discharger) is currently discharging
pursuant to Order No. R5-2007-0056 and National Pollutant Discharge Elimination
System (NPDES) Permit No. CA0078051. The Discharger submitted a Report of Waste
Discharge, dated 18 July 2011, and applied for a NPDES permit renewal to discharge
up to 0.80 MGD of treated wastewater from the City of Mt. Shasta Wastewater
Treatment Plant, hereinafter Facility. The application was deemed complete on
16 August 2011.

For the purposes of this Order, references to the “discharger” or “permittee” in
applicable federal and state laws, regulations, plans, or policy are held to be equivalent
to references to the Discharger herein.

B. Facility Description. The Discharger owns and operates the municipal wastewater
treatment plant. The treatment system consists of headworks (Parshall flume,
mechanical shredder, and bypass bar screen), oxidation lagoons, dissolved air flotation
thickener and rapid sand filtration, chlorine contact chamber, dechlorination system, and
a discharge line. Currently, the dissolved air flotation thickener and rapid sand filter are
not utilized during the winter period discharge (16 November through 14 April).

Wastewater is discharged from one of the following (see table on cover page):
Discharge Point No. 001 to the Sacramento River, a water of the United States, or
Discharge Point No. 002 to a leachfield adjacent to Highway 89 on land owned by the
U.S. Department of Agriculture, Forest Service (hereinafter Forest Service), or
Discharge Point No. 003 to the Mt. Shasta Resort Golf Course. The Sacramento River

Limitations and Discharge Requirements 4
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is within the Box Canyon Hydrologic Sub Area of the Upper Sacramento River
Hydrologic Unit (525.22). Attachment B provides a map of the area around the Facility.
Attachment C provides a flow schematic of the Facility.

The Discharger currently provides up to 0.7 MGD of treated wastewater to the

Mt. Shasta Resort Golf Course (owned and operated by Siskiyou Golf Resort, Inc.) for
restricted use during the summer period. Siskiyou Golf Resort, Inc. is regulated under
Water Recycling Requirements Order No. 5-01-083.

C. Legal Authorities. This Order is issued pursuant to section 402 of the Clean Water Act
(CWA) and implementing regulations adopted by USEPA and chapter 5.5, division 7 of
the California Water Code (Water Code; commencing with section 13370). It shall
serve as a NPDES permit for point source discharges from this facility to surface
waters. This Order also serves as Waste Discharge Requirements (WDRs) pursuant to
article 4, chapter 4, division 7 of the Water Code (commencing with section 13260).

D. Background and Rationale for Requirements. The Central Valley Water Board
developed the requirements in this Order based on information submitted as part of the
application, through monitoring and reporting programs, and other available information.
The Fact Sheet (Attachment F), which contains background information and rationale
for Order requirements, is hereby incorporated into this Order and constitutes part of the
Findings for this Order. Attachments A through E and G through J are also incorporated
into this Order.

E. California Environmental Quality Act (CEQA). Under Water Code section 13389,
this action to adopt an NPDES permit is exempt from the provisions of CEQA, Public
Resources Code sections 21100-21177.

F. Technology-based Effluent Limitations. Section 301(b) of the CWA and
implementing USEPA permit regulations at section 122.44, title 40 of the Code of
Federal Regulations (40 CFR 122.44), require that permits include conditions meeting
applicable technology-based requirements at a minimum, and any more stringent
effluent limitations necessary to meet applicable water quality standards. The discharge
authorized by this Order must meet minimum federal technology-based requirements
based on Secondary Treatment Standards at 40 CFR Part 133. A detailed discussion
of the technology-based effluent limitations development is included in the Fact Sheet.

G. Water Quality-based Effluent Limitations (WQBELs). Section 301(b) of the CWA
and 40 CFR 122.44(d) require that permits include limitations more stringent than
applicable federal technology-based requirements where necessary to achieve
applicable water quality standards. This Order contains requirements, expressed as
technology equivalence requirements, which are necessary to achieve water quality
standards. The Central Valley Water Board has considered the factors listed in Water
Code section 13241 in establishing these requirements. The rationale for these
requirements, which consist of tertiary treatment or equivalent requirements, is
discussed in the Fact Sheet.

40 CFR 122.44(d)(1)(i) mandates that permits include effluent limitations for all
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pollutants that are or may be discharged at levels that have the reasonable potential to
cause or contribute to an exceedance of a water quality standard, including numeric and
narrative objectives within a standard. Where reasonable potential has been
established for a pollutant, but there is no numeric criterion or objective for the pollutant,
WQBELs must be established using: (1) USEPA criteria guidance under CWA section
304(a), supplemented where necessary by other relevant information; (2) an indicator
parameter for the pollutant of concern; or (3) a calculated numeric water quality
criterion, such as a proposed state criterion or policy interpreting the state’s narrative
criterion, supplemented with other relevant information, as provided in

40 CFR 122.44(d)(1)(vi).

H. Water Quality Control Plans. The Central Valley Water Board adopted a Water
Quiality Control Plan, Fourth Edition (Revised October 2011), for the Sacramento and
San Joaquin River Basins (hereinafter Basin Plan) on 1 September 1998 that
designates beneficial uses, establishes water quality objectives, and contains
implementation programs and policies to achieve those objectives for all waters
addressed through the plan. In addition, the Basin Plan implements State Water
Resources Control Board (State Water Board) Resolution No. 88-63, which established
state policy that all waters, with certain exceptions, should be considered suitable or
potentially suitable for municipal or domestic supply. Beneficial uses applicable to the
Sacramento River (Box Canyon Dam to Shasta Lake) are as follows:

Table 5. Basin Plan Beneficial Uses

Discharge | Receiving Water

Point Name Beneficial Use(s)

Existing:

Municipal and domestic supply (MUN);

Agricultural supply, including irrigation and stock watering (AGR);
Sacramento River | Water contact recreation, including canoeing and rafting (REC-1);
D-001 (Box Canyon Dam | Non-contact water recreation (REC-2);

to Shasta Lake) Cold freshwater habitat (COLD);

Spawning, reproduction, and/or early development, cold (SPWN); and
Wildlife habitat (WILD)

Potential:

Municipal and domestic supply (MUN)
Industrial service supply (IND),
Industrial process supply (PRO), and
Agricultural supply (AGR)

D-002 Underlying
D-003 Groundwater

The Basin Plan includes a list of Water Quality Limited Segments (WQLSs), which are
defined as “...those sections of lakes, streams, rivers or other fresh water bodies where
water quality does not meet (or is not expected to meet) water quality standards even
after the application of appropriate limitations for point sources (40 CFR 130, et seq.).”
The Basin Plan also states, “Additional treatment beyond minimum federal standards
will be imposed on dischargers to WQLSs. Dischargers will be assigned or allocated a
maximum allowable load of critical pollutants so that water quality objectives can be met
in the segment.” The Sacramento River (Box Canyon Dam to Shasta Lake) is not listed
as a WQLS in the 303(d) list of impaired water bodies.
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Requirements of this Order implement the Basin Plan.

. National Toxics Rule (NTR) and California Toxics Rule (CTR). USEPA adopted the
NTR on 22 December 1992, and later amended it on 4 May 1995 and
9 November 1999. About 40 criteria in the NTR applied in California. On 18 May 2000,
USEPA adopted the CTR. The CTR promulgated new toxics criteria for Californi